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ring the next forward volves at one-third the speed of the crank- 


and that an explosion has just taken place, stroke an explosive charge is drawn into the shaft. At its rear end it carries a crank disk 
On this and the succeeding page we give| the piston moves forward to the end of cylinder, compressed during the third re- @, in which is a pin to which is connectec 
5 5 ° : ] € 


its stroke, when the exhaust valve opens, 
and on the return stroke most of the prod- 
ucts of combustion are expelled. During 
the next forward stroke of the piston a 
charge of pure air is drawn into the cylinder, 
and in like manner expelled by the second re- 


a general and detail views of a gas engine, 
which, though new in this country, has been 
for some time manufactured and sold in 
England, where it was invented by Mr. 
Arthur Rollason. The engine has been 
illustrated in its English form by some of 
our contemporaries, but 
our engraving shows it as 
now built in this country. 

The engine is of the 
three-cycle type, 7. e., the 
crank-shaft makes three 
revolutions for each 
plosion of gas, and the 
governor acts to regulate 
the amount of gas sup- 
plied for each explosion, 
from the maximum down 
toa point at which it can 
no longer be used 
nomically, when the sup- 
ply is cut off entirely, and 
no explosion takes place 
until a sufficient diminu- 
tion of speed occurs. This 


ex- 


eco- 


feature of a graduated 
supply of gas down to the 
poiut of its economical 


consumption, within which 
limits the ordinary regu- 
lation of speed is accom- 
plished, before the supply 
is entirely cut off, is one 





























































the rod 7, which, by means 


of the vertical rocking 
lever, or beam a, operates 
the slide valve V, this 
valve being the one which 
admits the explosive 
charge to the cylinder. 
The _ horizontal section, 
Fig. 3 (page 2), shows this 
valve with the arrange- 


ment of the ports and pas- 


sages. 

On the edge of the 
disk d there a 
projection in the form of 
a cam, Which actuates the 
lever ¢, seen above the disk 
2, the upper end 
of this lever, as it moves 


crank is 


in Fig. 


in, coming in contact with 
the piece f which is at- 
tached to the valve stem », 
Fig. 3. When this stem » 
is thus pushed inwards it 
opens the poppet valve at 
the other extreme end of 
the stem and 


gas to pass through the 


allows the 


channel seen at the right, 
and through the 
slide valve V to the cylin- 
der, after mixed 
with the propor- 


thence 


being 
proper 



































o! the distinctive features of the engine, its turn of stroke, this being called the scavenger turn, and is then rea 
‘ject being to secure close regulation with charge, and serving to cool the interior of the The shaft 
the highest possible economy. valves, is driven by 


side 
cylinder, and thoroughly expel all products 
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ly for another expiosion, | tion of air which enters through the pas 
which the dD. 


’ spiral gearing, and re So long as the poppet valve opens at all 


operates sage 
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it opens to the same extent and remains open 
for the same length of time at each cycle, but 
the amount of gas admitted during the con- 
tinuance of this opening depends upon the 
amount of opening given to another valve 
which is below the poppet valve, the ports 
of which are opened by a rotary motion, | 
this rotary motion being imparted to the | 
valve by the action of the governor, which 
is driven from the shaft s, and by means of 
the lever / and connecting pin shown turns 
the piece f, which servesas a crank for turn- | 
ing the stem v as well as for a contact piece | 
by which it is moved endwise for opening 
the poppet valve. As the governor balls 
rise with increasing speed the piece f is 
raised higher, diminishing the opening for 
the flow of gas until it may be raised sufti- 
ciently to cause the upper end of the lever 
# to pass under it, when no endwise motion 
is imparted to the stem, and the poppet 
valve is not opened. 

There is a weight which is adjiistable on 
a lever connected to the governor in the 
usual manner, by which the speed of the 
engine may be varied at will, the object of 
this being mainly to slow the engine down 
when for a short time no work is to be done. 

The cylinder is jacketed with water to 
keep down the temperature, this jacket 
being shown at B, Fig. 3. The combustion 
chamber c¢ is protected from the cooling 
effect of this water by the chamber A which 
surrounds it, and is filled with a non-con- 
ducting substance. 

Ignition is accomplished by a continuously 
burning jet, which is brought into commu- 
nication with the charge by the movement 
of the valves. A positive oiling device is 
located on top of the cylinder, all parts of 
the engine being automatically lubricated 
while running. 

The combustion chamber is bolted to the 
cylinder, so that it and the attached parts 
may be readily removed when desired, and 
all parts are easily accessible for inspection 
or repairs. 

Professor B. W. Kennedy, of London, 
made in 1888 a very thorough test of this 
engine under varying conditions, and his re 
port of its performance, published in Hngi- 
neering, May 4 and 11 of that year, is very 
creditable to it. The report is too long for 
publication here, but the results as to its 





efticiency are summed up as follows, being 
the average of four experiments: 
Percentage of whole heat of combus- 

tion turned into work..... <i, Sees 
Percentage rejected in jacket water.. 33. 
Percentage rejected in exhaust...... 43.1 
Percentage rejected in blank charge 

and unaccounted for.............. 4.% 

100.0 





Drill Jigs. | 


|in a piece at one setting. 
|to always observe this rule, the proper rela- 
‘tion of any one hole to the others will be 


By A. D. PENTz. 


There are two reasons why drill jigs are a 
designed. First, more accurate and uniform 
sizes and positions of holes are desired, and 
second, a greater production is required, or a 
smaller cost for a known or predetermined 
production. Both these requirements are 
easily filled if the comparison is to be with 


f 


if there be a resetting, no matter how care- 


be made in one jig or in many. 
if there be mechanical difficulties in the jig 
that cannot be overcome, that ends it, but 
if it be a question of drill spindles, it is 


Third. A drill jig should drill every hole 
If it be possible 


lways maintained, but this effect will fail 


ully it be reset, or whether such resetting 
Of course, 


better to use two or more drill 
presses, or even to change the 
drills in the spindles. 

Fourth. The seat and stops 
in a drill jig must be made so 
that they may easily be clean- 
ed; all the cuttings, dust, oil 








and dirt must quickly and cer- 
tainly be removed, and these 








points must be where they can 
be quickly inspected for clean- 
liness, 

| Ufth. The clamps, screws 
| and other means to fasten the 
piece into the jig must be de- 
signed and made to be so 
nearly instant in their action 








to fasten and release the piece 





that it is as quickly handled 











in this respect as possible. 
These clamps, etc., should, as 
nearly as possible, oppose in 








direct line the thrust of the 
drill. In this, as in all opera- 
tions, the piece should be held 
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Fig. 3. 


hand-work, or to poor existing jigs. But | 
always to get the desired results where a 
new jig is needed to replace an old one is | 
not so easy a problem. Yet there are cer- 
tain rules to be observed in designing jigs | 
that may direct the inexperienced to more 
correct results than would be obtainable did 
he not know them. These rules I have} 
found to be good in practice, but possibly | 
there are other rules that are as good, and 
which I should be glad to know. | 

First. The piece to be operated on should | 
have its seat and stops permanently attached | 
to the frame or body of the jig, and not to | 
an attachable or movable part of the jig. | 
This frame is the part that stands on the 


ye : s¢ 
many positions or elevations this frame may | 








THE RoLLAsON Gas ENGINE.—SEE PAGE 1. 





The mechanical efficiency of the engine 
on net indicated horse-power during the 
trials ranged from 86.1 to 90.8; and the con- 
sumption of gas per indicated horse-power 
per hour 20.67 feet to 21.68 feet. 

Arrangements have been made by the 
Electric Manufacturing and Gas Engine Co., 
of Greenbush, N. Y., for the systematic 
manufacture of these engines in the best man- 
ner, and in sizes from 2 to 13 horse-power, 
and they may be seen in operation there, or 
at the general sales office, Rollason Gas En- 
gine Co., 134 Liberty street, New York City. 
ae 


It Was All Lueck. 
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Recent returns from the High Bridge po- should be permanently attached to it. 
| observance of this rule will insure the piece 


lice strike say : 


‘* Policeman James Corbly, while standing | 


m Machinist 


in relation to the three dimen- 
sions of space—width, length 
and _ thickness—rigidly, and 
much more rigidly than the 
calculations show as safe. 

Sixth. The jig should be made, if possi- 
ble, so that the drill shall enter the most im- 
portant holes from their most particular ends. 

Seventh. Where a jig and its piece weigh 
more than fifty pounds the jig should be 
made ‘‘ skeleton ” as far as practicable. The 
expense of a steel forging is sometimes paid 
for in a few days, in the difference in 
amount of work done ina light jig easily 
handled, in excess of that done in a clumsy, 
heavy one that is frequently called a ‘‘ man- 
killer.” 

Eighth. Where a piece has one or more 
holes in it that consume considerable time 
in drilling them, two drill jigs should be 
made, and while the automatic drilling feed 


table of the drill press, and no matter how | is at work in one jig the other may be 


emptied, cleaned and refilled. 
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ake on this table, the feet that support it 
The 


being properly placed on the table of the 


on the Morris Dock station of the Northern | drill press. 


Railroad at a quarter past eight o’clock last | 
night, saw a man with a lighted lantern at- 
tempt to cross the track in front of a freight 
train bound south. The lantern was thrown 
high in the air, and was picked up by the 
ofticer and brought to this station. A search 
failed to find the man, who is supposed to be 
Thomas McGough, a fireman employed by 
the Potter Dredging Company.” It was af- 
terwards learned that McGough was caught 
on the cow-catcher of the engine of the train 
and was carried on it to Tarrytown, where he 
was taken off not seriously injured. 





Second. The bushings for guiding the 
drills should also be permanent parts of this 
frame, and not attachable or movable 


/elements, because the seats and stops must 
| be in constant and rigid connection and re- 


lation to the drill bushings, otherwise there 
will be no certainty of effect. For if one 
bushing be in the frame and another in 
the clamp or other movable part, the rela- 
tion of these bushings may depend on the 
size of the piece, and on the care of the opera- 
tor who places it in position, and there will 
be no uniform results possible. 





, JIGS. 


Ninth. To determine whether a_ piece 
should be drilled first or not is quite simple. 
If the surfaces on a piece are further spread 
than the holes in length and width, and are 
more nearly coincident with the outlines in 
these dimensions, so that the piece will, when 
machined on these surfaces, lie flat on them, 
then make these surfaces first. But if the 
‘holes are further spread, large and long 
enough to do the work, then drill first. In 
either case, when the results of a first or 
other operation are used as positioning points 
to do an important subsequent operation 
from, then all other important 
quent operations of any kind should be 
done from the same points. This will assist 
harmony of results in the finished work in 


subse- 


Tenth. The bushings in drill jigs should 
not be shorter in length of holes than the 
diameter of the drills, and they should not be 
longer than three diameters. Whena bush- 
ing is too short it reduces by wear the size 
of the drill near the point, and soon it will 
not ‘‘ clear,” but will bind and break. When 
a bushing is too long it chokes the drill with 
cuttings and dust, and this binds also. A 
bushing should not touch the piece, but be 
away so far that the lips of the drill are en- 
tirely clear when the point of the drill is on 
the surface of the piece. This will help to 
avoid choking in cast-iron, and prevent pos- 
sibility of the corner of the lip being chafed 
in the bushing, and these corners from cut- 
ting the bushing. Bushings should fit drills 
as close as practicable, but unfortunately 
that is not as close as desirable. Dust, chips 
and expansions require more room than one 
not familiar with jigs on practical paying 
work would imagine. - 

I have often made drill jigs that trans- 
gress these rules, as all will have to do, but, 
if it is possible, I make them on these prin- 
ciples, and I expect no serious dissent from 
them. 

In this sketch is shown a jig made in 
1870, and which was still in use in 1888. 


DRILL JIG FOR SMALL PIECE. 


The frame A is of machinery steel, and 
should be well case-hardened, to prevent 
mutilation from the careless use of drills. 
It will be seen that the feet A’ and all 
the bushings are rigidly attached to this 
frame. The clamp B is of tool steel, and 
the end B’ is hardened. When the clamp B 
is released from the cam C it, should fall out 
when the frame is turned upside down, and 
should turn on its hinge clear of the piece 
HE. When the clamp B is turned back the 
piece # is alone held to its stop F by the 
wing screw D, which has a loose cap D’ on 
its point. The seat or bolster H fits the 
lower shape of the piece #, and determines 
its position when the shoe @ in the clamp B 
forces it downward. The stop F, which 
fits the working part of the piece FH, is 
made so it can be replaced when worn. It 
is hard tool steel, rigidly fixed to A by the 
screw #” and two dowel pins. When this 
jig is turned to drill the angular hole J it 
is laid in a V block of proper inclination. 
This jig is made on correct principles, and 
while it teaches but little directly, it should 
suggest much. Ido not know who designed 
it. I added the piece F to facilitate repairs. 
It has always been considered by mechanics 
as one of the first jigs ever made that filled 
the bill. 
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Modern Development of the Steam 
Engine. 


By Harris TABOR. 


FIFTH PAPER. 


It is hard to determine the conditions in 


the compound engine that give its superior 
economy. 


That there are a number, none 
will deny, but who can determine the exact 
value of each? There is no doubt about the 
type of engine having an influence, and a 
decided one. A glance at the catalogues of 
a few builders furnishes a very good object 
lesson. If one will do this he will find that 
the maker of high-speed engines will deter- 
mine the most economical point of cut-off at 
one-fourth of the stroke for ordinary steam 
conditions, say eighty or ninety pounds at 
the boiler. He may give as a reason too 
much condensation if an earlier cut-off be 
used. The builder of Corliss engines, or o! 
any of the releasing valve gear type, wil! 
suggest a cut-off of one-fifth under the sam: 
conditions of steam. It is fair to assum 
that these respective builders understand 
what they are doing; they have been build 
ing these engines for years, and their cata 
logues are made after years of experience in 
running their respective engines, and care 
fully studying the best elements of practica! 
economy. Each is right. Undoubtedly th 
high-speed engine will give as good economy 
and more work, cutting off at one-fourth 





reference to standards. 


It is equally true that the engine with re 
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leasing valve will be quite as profitable to 
its owner when closing its valves at one-fifth 
of its stroke as when the governor trips a 
little later. 

Here we have contradictory conditions 
and results. One man will allow steam to 
follow a little later, to avoid too much con- 
densation; another will insist upon a greater 
expansion, with no fear of liquefying the 
steam. If these conditions were only occa- 
sional we might question the wisdom, but 
since they are the result of extended prac- 
tice we must accept thein as giving the best 
all-around duty. One of the advantages of 
the high-speed engine is small space for a 
given power; a later cut-off increases this 
advantage, but the builder, in this age of 
competition, would not dare to go beyond 
the limit of economy for the sake of added 
power, SO we may assume that the quarter 
cut recommended by these makers is the 
best. On the other hand, the Corliss people 
might make their cut-off still Jater, and have 
their engine amenable to the governor, and 
we must accept their ratio of expansion as 
the most economical. The above conflicting 
practices would suggest that condensation, 
while an important element of waste in ex- 
pansive engines, is not the only one, and, 
possibly, not the greatest. I believe that 
due prominence has not been given clear- 
ance in discussing the steam engine from the 
standpoint of economy, and it is the purpose 
of this paper to give it some expression. 

In the foregoing comparison of different 
types of engines, clearance undoubtedly ex- 
erted a greater influence than any other one 
The construction of the high- 
speed engine is such, with its relatively short 
stroke, that the clearance must be much 
larger than in the releasing valve type; its 
valve gear is usually such that one valve 
performs the functions of admission, cut-off, 
release and compression, and all these points, 
except admission, vary with the cut-off. 
Here we have another condition that calls 
for large clearance, viz., an early compres- 
sion when the engine is running under light 
load. It will be seen that the short stroke 
engine is, of necessity, an engine with large 
clearance, which is aggravated when a vari- 
able compression is a feature. Conversely, 
the releasing valve gear is, from necessity, 
an engine of slow rotative speed, where 
great power is obtainable from long stroke. 
The valves are all fixed in their action, ex- 
cept the cut-off; we have here an engine 
with small clearance as a feature in its con- 
struction. In one case the clearance will 
vary from eight per cent. to twelve per cent. 
of the piston displacement, and in the other 
from two per cent. to three per cent. of pis- 
ton displacement. Here we find at once a 
reason for the better duty given by the en- 
gine with the later cut-off and greater clear- 
ance, and the cause for higher economy 
from the engine with reduced clearance and 
greater expansion. 

To fully understand the volume of clear- 
ance it must be calculated from the point of 
cut-off. 


condition. 


In the case of an engine with a 
clearance equaling ten per cent. of the piston 
displacement, it will be seen that this waste 
room becomes enormous when considered in 
connection with an early cut-off, and when 
steam is allowed to follow full stroke the 
waste room will hold one-tenth of all the 
steam that goes in the cylinder. Here we 
find a condition that is antagonistic, from an | 
economical standpoint, to an early cut-off, 
and one that shows the wisdom of the high- 
speed engine builder in recommending a 
later admission of steam than his rival, who 
has a much smaller waste room at the end of 
the stroke. 

The system of compounding, or expanding 
through a number of cylinders, reduces 
clearance, or rather reduces the waste due to 
clearance, just in proportion as the steam is 
expanded to a lower pressure. If the steam 
be expanded until it has only half weight for 
a given volume before it is exhausted into a 
second cylinder which is to take the remain- 
ing work out of it, the effect has been to re- 





duce the amount of steam necessary to fill} 
the clearance, and consequently to reduce | 
the waste. The farther expansion is carried 
through,a train of cylinders, the greater will 
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be the reduction of waste due to clearance. 
This is shown from the fact that the high- 
speed engine, expanding steam much less 
than the Corliss, will show a greater gain 
when changed from simple to compound 
than its rival under similar conditions. 
Clearance should be considered in connec- 
tion with condensation. If filled with com- 
pressed steam it undoubtedly reduces con- 
densation ; it distributes its heat directly 
against the inner walls of the cylinder, and 
at the time (just before the admission)— 
when it will do most to reduce condensation; 
but in considering its value as a heat dis- 
tributer we must not forget to look upon it 
as the robber it is. Both are elements of 
loss, and should be reduced to the greatest 
extent. Compounding does reduce both, 
and at the same time reduces another loss, 
namely, leakage. 

The real effect of clearance upon the econ- 
omy of the steam engine has never beep de- 
termined. Cottrell gives it credit for a lim- 
ited tendency to dry the incoming steam, 
and even insists that much of its loss may 
Indeed, he 
goes so far as to say that in any engine 
where steam is expanded to the atmosphere 
and compressed to initial pressure we have 
an ideal engine; such an engine, he claims, 
is without clearance. 

While there may be truth in the foregoing 
claim it does not follow that such conditions 
If we 
take an engine with two per cent. clearance, 
expanding to atmosphere and compressing 
to initial pressure, we get a very pretty dia- 
gram, and one that will show a fair load and 
most excellent economy. On the other 
hand, if we take the same conditions in an 
engine with twelve per cent. clearance—and 
there are plenty of engines on the market 
with even more—we find that the expansion 


be corrected by compression. 


always make an economical engine. 


and compression lines run so close to each 
other that the effective area of the card is 
scarcely more than enough to run the en- 
gine, without load, to its rated speed. If, 
in this latter case, we have an ideal engine, 
we certainly have not a commercial one. 
Just how much compression does toward 
counteracting the evil effect of large clear- 
ance has never been determined. In con- 
sidering compression we must not lose sight 
of the fact that it does more than plug an 
empty space. If it had no other effect its 
efliciency might easily be determined. It is 
a strong factor in reducing initial condensa- 
tion, distributing its heat, as it does, over 
the inner walls of the cylinder, just before 
the admission of steam. It is not necessary 
to have large clearance to produce this heat- 
ing effect. The temperature due to com- 
pression runs as high with two per cent. 
clearance as it does with ten; henceif we 
have a small clearance, with judicious com- 
pression, we get all the benefits without 
reducing the diagram for effective work. 
——_-ape—___—_—- 
Drafting-room Points. 


By WALTER B. Snow. 


The only staple articles of importance con- 
sumed with any degree of rapidity by the 
draftsman are paper, tracing cloth, and blue- 
print paper. Consequently the best atten- 
tion is generally given to their quality and 
price. 
field and many varieties from which to se 


In the line of paper there is a broad 


lect, but in the case of tracing cloth, two 
or three makes seem to cover all that is first 
quality in the market. As there are only 
two sides to the cloth, there can be only two 
opinions as to which side is best for general 
use. No one questions the beauty of finish, 
for ink work, upon the glossy side, but, to 
the writer, there are advantages in the use 
of the dull side that outweigh this feature. 
First, as the cloth always comes rolled with 
the dull side out, and as the finished surface 
is favorable to the cloth remaining rolled in 
the same manner, or at least curled up at 
the corners, when laid out flat, no readier 
means to avoid this difficulty appears than 
to draw upon the dull side, which will com- 
pel the cloth to remain flat and do away 
with curled corners. A second and very 
important advantage in the use of the dull 
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is a a . 
side lies in the fact that it is the only side | 


that will allow of the use of the pencil to 
make visible marks. As pencil notes and 
corrections upon tracings are often of great 
convenience, surely there can be no great 
objection to the use of the dull side. A 
plentiful use of chalk will guarantee a good 
working surface, and good ink work can be 
readily erased if necessary. 

Blue-print paper is so rapidly increasing 
in use and decreasing in price, that figures 
that governed its economical use a few 
years ago have no bearing now. It cer- 
tainly can be coated by hand no cheaper 
now than then, but it can be purchased 
already coated at such a figure as to preclude 
the possibility of economy in hand-coating, 
except in large quantities. In coating in 
small lots by hand, the time consumed in 
getting ready and clearing up forms too 
large a proportion of the total time required 
for the work. It is not many years since 
draftsmen were paying $3.25 per 11-yard 
roll for prepared paper 36” wide. Now, 
equally good paper can be purchased for 
$5 to $6 per 50-yard roll of the same width. 
Being tightly rolled, it is practically im- 
possible to spoil more than a yard of it ata 
time by exposure, while hand-coated paper 
in sheets is always liable to change under 
the best treatment. 

A great deal depends, in the use of blue- 
print paper, upon the means provided for 
keeping and cutting it. A very convenient 
arrangement consists of a high but thin 
box, some 30” high, and a little longer than 
the paper in rolls, set on the floor against 
the wall, provided with a tightly-fitting turn- 
down door in front, painted black inside. 
In the upper part of this box, but separated 
from it by a partition, may be arranged a 
rod and end bearings for carrying a roll of 
stock, the working edge of which may be 
slipped through a narrow slit in the front 
of the box and parallel to the axis of the 
roll. A sliding knife arranged upon a guide 
bar just above the slit will permit of cut- 
ting off at a single stroke sheets of any de- 
sired length, without exposing any more of 
the roll than that cut off. 

The advantage of standard sizes in draw 
ings is evident when it comes to the use of 
such a device. If any discretion has been 
used in the choice of standard sizes, paper 
and cloth can be readily purchased and used 
without waste. Thus, in the writer's case, 
two sizes, 18x26, and 24x36", are used, 
and only 36 wide stock is required to cut 
either size without waste. 

Such standard sizes also allow of cutting 
up drawing paper and tracing cloth in large 
quantities for future use. By the use of 
the device described above, tracing cloth 
can be cut in any quantity and kept in stock, 
avoiding the customary but inconvenient 
practice of cutting off from the roll as de- 
sired. 
conceivable shapes and sizes to worry the 
economical man because they never seem to 
be used up. 

As the value of an ordinary shop  blue- 
print is seldom over ten cents—in the case 


There are no waste pieces of all 


of the 18x26 size just cited only four cents 
for actual cost of paper at the price paid by 
the writer—there is such a thing as false 
economy in trying to use dirty and defaced 
copies, or spending too much time in hunt- 
ing up missing prints, 
matter to waste more than the value of a 
blue-print in the time spent in searching 
for it. 


It is a very simple 


bie 


They Do Not Use Valve Lubricators. 

My business of drumming takes me to a 
great many railroad shops, and it is my 
practice to gently entice the man in charge 
out to the roundhouse, that we may have the 
excuse for swapping stories about what hap- 
pened in the flowery mystic past, for I love 
to hear about the days when a 14 X 22 en- 
gine would surpass the performance of the 
big engines that are growing so common 
Years of experience from fire- 
man to master mechanic gave me the means 


nowadays. 


of picking up a few incidents of railroad 





life that can be retailed to bring forth 
porto 





While calling on my old friend Primus a 
| few weeks ago I found him saturated with 
vanity about a new ten-wheel freight engine 
that had been at work for a month or two, 
and said to be of the Primus design. We 
strolled together to the engine-house, and 
found a really handsome engine, which 
seemed to merit all the praise we were ready 
and willing to lavish upon her. 

The engineer was there, and on hearing 
my complimentary remarks about the en- 
gine concluded at once that I knew what I 
was talking about, and he freely pursued 
the subject of his own volition. 

After expatiating at some length on the 
fine points of the engine he remarked : 
‘*But there is one thing about her that is 
funny. She will sometimes go Jame near 
the top of summit grade, and there is 
not a thing the matter with her. Nota 
bolt or nut loose. She will be lame there, 
It is just as she crosses 
over Rabbit Creek Bridge that you may ex- 
pect her to step onto three legs, and then 
she is as likely as not to lay down with the 
train.” 


and nowhere else. 


As he finished there was a strained note 
in the man’s voice, his eyes had a far-off 
look in them, and he acted as if he believed 
that some occult force rose from Rabbit 
Creek and temporarily injured the engine. 

There was an incredulous smile on the 
visage of Primus, and he mutely remarked: 
‘*Did you ever see such cranks as some en- 
gineers are, anyhow ? 

In answer to the very eloquent look, I 
said: ‘‘She has long, bent eccentric rods, 
large, unbalanced valves, no automatic valve 
lubricators, and summit grade is a long, 
hard pull.” 

‘*But what has that to do with the engine 
getting lame ?”’ questioned the master me- 
chanic. 

‘* Mere cause and effect, that is all. When 
the valves get dry they are hard to move, 
and spring the long eccentric rods.”’ 

‘“‘T must have the rods made heavier in 


” 


the other engines that are coming,”’ was the 
decision Primus at once jumped at. 

‘*How would balancing the valves and 
putting on sight-feed cups do ?”’ 

‘Balancing valves and lubricators !” ex- 
claimed my friend, with a frightened look 
on his face. ‘‘ Why, the general superin- 
tendent would call me crazy if I asked for 
those expensive additions to the engines.” 

I perceived at once the force of the objec- 
tion, and how strongly it came home to the 
man responsible for the expense of operating 
the engines. 

Business took me to the general superin- 
tendent later in the day, and there was no 
difficulty in getting him to talk about the 
new freight engine. I also spoke of the 
need for lubricators and balanced valves, 
and the saving in fuel, oil, and expense of 
repairs that would result. 

“Saving!” he cried, with wrathful energy, 
“it is wasting you mean. There is nothing 
thought of among you fellows but how to 
I have run this railroad thir- 
ty years without lubricators or balanced 
valves, and I am not going to give into 


spend money. 


them now. The next thing they will be 
asking for air-brakes on the engines.” 

I have no reason to believe that the lubri- 
ecators or balanced valves were ordered.— 
Sam Short in The National Car and Locomo- 
tive Builder, 

~ 
Oversize Taps. 

Every machinist knows that it is not a 
good thing for a screw thread to bear at the 
top and bottom; hence the practice (in 
‘‘sharp” threads) of turning the screw a 
little undersize, and boring the hole for tap- 
ping a little oversize; even then, in some 
metals, the stock will crawl] down (flow), 
particularly if the tap is a little dull, so that 
the tapped thread will be sharp on the bot- 
tom, and make a good fit impossible. 

This may be overcome by cutting the tap 
with a tool which has the point flattened by 
| grinding exactly to the extent that it is 
| desired to have the thread flat on the bottom 
lof the tapped hole. It is evident that it 
| would be impossible to tap a sharp-bottomed 
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thread with such a tap, and if the thread of 
filed a lit- 


what is wanted, 7@. @., a 


the screw is turned undersize, or 
tle flat, we 


thread bearing on the sides, und clearing at 


obtain 


the top and bottom. 
Since the advent 
Standard thread (so-called, but 


of the United States 


more prop 


erly the Sellers’ or Franklin Institute thread,) | 


it has become customary for many to turn 
taps enough oversize to allow the threads to 
come sharp on top, which gives a clearance 
on top of screw threads, while the screw 
itself is cut with a sharp-pointed tool or 
sharp-bottomed die, which gives the clear 
ance top and bottom, the taps being cut 
with a flat-pointed tool as mentioned above, 

It then becomes necessary to know how 
much oversize to turn the taps, in order to 
have a sharp thread at the top, and to tap a 
hole to fit a United States Standard screw. 

It is found by that the 
amount to be added to the diameter of a tap 
for a United States Standard thread of one 
to one inch is 0.2165, and it follows (by 
geometry) that the amount to be added for 
any thread is 0.2165, divided by the number 
of threads to one inch ; for instance, a tap 
threads) 


trigonometry 


for a one-inch diameter screw (3 


would be 1 4 0.2160 . 1.0271, outside di- 
ameter. 

The following table which I use in my 
own practice will save calculating every 
case : 

0.2165 + 8 = .0271 
9 0240 
10 0216 
11 O19T 
12 .OLSO 
LS = .OFOG 
14 0155 
15 0144 
16 0155 


W. L. CHENEY, 
in The Practical Mechanie. 
aa 
Chaese’s Quadruple Expansion Marine 
Engine. 





These illustrations are taken from a work 
ing model of a disconnective quadruple ex 
pansion marine engine built to a three-quar- 
ter inch scale. 

The principal dimensions of the full-size 
engine would be: Diameter of high-press 
ure cylinder, 14”; first intermediate, 22”; 
second intermediate, 32°; low pressure, 45”; 
stroke, 28 Boiler pressure, 200 pounds 
per square inch, The engine is arranged on 
the tandem principle, the high pressure and 
first intermediate cylinders forming the for- 
ward engine, the second intermediate and 
after 
The cylinders are jacketed with steam direct 


low-pressure cylinders, the engire, 
from the boiler, entering through an inlet 
valve and dripped into condenser, This en- 
ables them to be thoroughly heated before 
time a 


opening the throttle. At the same 


vacuum may be produced by starting up 
the circulating donkey pump. 


to the steam jacket is a coating of asbestos, 


In addition 


and a lagging of alternate strips of mahog 
any and white maple, which last bas an 
The relief 


each end of cylinders are made extra large; 


effective appearance. valves at 
ample provision for draining cylinders and 
jackets is provided, together with indicator 
cocks and connections. ‘The main valves are 
all of the piston type, and their upper por 
tions in the upper cylinders are made slight 
ly larger ; this excess in area perfectly bal 
The 
cylinder pistons are attached to their rods 


ances all the valve gearing beneath. 


by means of an adjustable screwed collar. 
This arrangement has the same features of 
rigidity as the usual conical rod and nut, 
but in case of accident, or for adjustment, al 


lows the piston to be readily removed. The 
piston rods to the lower cylinders are made 
considerably smaller than usual by this 


method, thus slightly increasing the effect 
ive cylinder area. The stufling-boxes be 
tween the upper and 
each made in two halves, bolted together, 


lower cylinders are 


and furnished with split collar bushes. <A 
long sleeve is utilized in place of one set of 
stufling-boxes; the sleeve also serves as an 


excellent guide to the piston rods. This ar- 


rangement dispenses with one set of stuff 





ing-boxes, shortens 
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the distance between 


cylinders, and enables obstinate cases of 
hard packing to be more readily dealt with. 
The upper cylinders are supported on six 


short 


may be readily removed for overhauling and 


vertical columns, any one of which 


repairs. 
The lower cylinders are supported at the 
back on the condenser, and in the front on 








cast-iron columns, the after column being | either engine separately. 
utilized as an oil reservoir, and on this col- ings have brass bushes to boxes ; 
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pump in two directions—around the con- 
denser and through the tubes. Large, easily 
accessible doors to the water side, with man- 
hole and hand poles to the steam side, are 
provided; also snifting valve at lower point. 
All the pumps, excepting the donkey, are 
worked from the main engine. 


cient to supply 
boiler under 
circumstances. 
are bolted on 


ordinary 
They 


The auxiliary 
may be connected either 


or to an evaporator. 
The air-pump is single- 


down on the condenser. 
The 
is double-acting, and of 
sufficient capacity for 





ture, the supply being, 
of course, regulated by 
main injection valve. 





pumps with their neces 
sary valves 
connections. All 


stop and 








pumps are supplied with 
pet cocks, and the hot 
well with water gauge 
manhole and vapor pipe. 


’ 


two sections, flanged and 
secured in the center by 
a dowel, which can be 
removed readily in case 


it is desired to run 








QUADRUPLE EXPANSION MARINE ENGINE. 


The main bear- 


also oil 


umn the engine counter—which is of very boxes and syphon pipes. 


simple construction—is attached. 


The go- 


The bearing surfaces throughout the en- 


uhead slides are detachable, and the shoes gine are made extra large and well supplied 


provided with brushes which dip into oil- with means of lubrication. 


boxes at the foot of guides. 


The 
lating 


condenser is very efficient, the circu- 
water being distributed from the 


The water serv- 
ice for cooling purposes is ample, and has 
universal joints for all parts ; also hose con- 
nections for extreme Back 


cases. of the 





There are | 
two feed-pumps with separate air vessels, | 
stop and relief valves ; either pump is suffi- | 
the 


consider- | 
ably below the hot well. | 
feed | 


to the circulating water | 


acting, and placed low | 


circulating pump | 


water of any tempera- | 


There are also two bilge | 


the) 


The crank-shaft is in | 
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| after main bearing a gear wheel secured 
'to shaft engages with a worm driven from 
an auxiliary engine. By means of a clutch 
and swinging bracket the worm may be 
thrown out of gear without causing delay. 

The auxiliary engine, when not in use asa 
turning engine, serves as a powerful pump 
for all purposes. It has two double-acting 
steam cylinders and pumps, and is remark- 
ably compact. 
| Slotted crossheads are used ; there are no 
/eccentrics; a cam on the shaft gives the 
necessary lead and cut-off when running in 
either direction, and reversing is effected by 
reversing the steam, all the pipes, etc., 
| being cast with the cylinders and chests. 

The main engines are reversed either by 
hand or steam. The steam reversing engine 
consists of a steam and an oil cylinder, the 
pistons of which are connected together, 
}and give motion by links to the reversing 
gear, which is a modification of the Allen 
straight link. By the method of suspend- 
ing this link a sort of parallel motion is ob- 
tained, which greatly reduces the slipping of 
| the block, and gives a quicker admission 
and cut-off. 
| By means of a two-way valve to oil cylin- 
der and lever to steam cylinder, reversing 
may be done quickly or slowly, and the 
cut off fixed immovably at any point. The 
hand reverser consists of a small force pump 
| connected with the oil vessel, utilizing the 
same levers as the steam. In connection 
with the steam reversing gear is a positive 
governor, very sensitive in its action, con- 
| nected by gearing to the shaft, and having 
| perfect control over the main engine. 

The cut will explain its action. 

Fig. I is a general arrangement. 

Fig. Il shows the balanced valve to steam 
‘cylinder. Steam is admitted slightly to both 
sides of piston, and a short 
movement of valve in either 
direction by the sensitive 
governor reduces the press- 
ure on one side of piston, the 
latter, of course, following 
in the direction of the re- 
duced pressure, and moving 
the connecting link to valve 
spindle nearer to, or farther 
; away from, the center of the 
slotted link, according to the 
speed of engine. 

The same movement of the 
balanced valve opens the 
valve to oil cylinder as shown 
in Fig. III. When the en- 
gine is at its normal speed 
the oil piston is locked. 
Should any great acceleration 
of speed take place, due, for 
instance, to the breaking of 
shaft, the link would be 
thrown into mid gear, thus 
shutting off steam completely 
from each and every cylinder 
in the main engine, nor would 
steam be admitted 
except by operating the ordi- 
nary hand reversing lever, 
which is not in any way con- 
nected with the automatic 
governor. 

The disconnective features 
of the engine are as follows : 
In case the forward engine 
breaks down, it is disconnect- 
ed by removing the dowel in 
crank-shaft. 

The valve between the two 
intermediate cylinders,  to- 
gether with the throttle valve 
to H. P. cylinder, is closed, 
and the auxiliary pump used 
as a circulating pump. 
Steam is admitted to the 
second intermediate cylinder 
through the reducing valve, and the after 
engine is run as a compound condensing 
engine. This reducing valve is operated by 
a lever from the starting platform, and is 
useful as a blow-through valve for turning 
In case the after engine 
breaks down the connecting rod is removed 
from crank-pin and secured in an out-of-the- 
The valve between the two 


| 
| 


again 





centers in starting. 


way position. 
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intermediate cylinders is closed and connec- | 


tion made between first intermediate exhaust | 


and condenser. The auxiliary pump is used 
an air-pump and the forward engine 
then runs as a compound condensing engine. 
The thrust from the propeller is taken up 
on conical rollers running in oil, fitted with 
adjustable plates for wear; this arrange- 
ment reduces the friction considerably. 

The engine takes up very little room fore 
and aft; every part is accessible for adjust- 


as 


ments and repairs, and a system of duplica- 
tion of parts is carried throughout. 

The model of this engine is complete to 
the smallest detail, aside from the governor 
described, and contains upwards of 3,500 
pieces. It may be seen for a short time at the 
home office of the Hartford Steam Boiler 
Inspection and Insurance Company. 

z => 
New Tools for Watervliet. 


The government has recently awarded 
contracts for quite a large lot of machine 
tools which are to be placed in the new gun 
factory at Watervliet Arsenal, West Troy, 
N. Y. The bulk of the order was secured 
by the Niles Tool Works, of Hamilton, Ohio; 
lathes for boring and turning 12” guns; 
jacket lathes; three 60”, three 48” lathes ; 
four cylinder boring machines ; 14” and 26” 
stroke slotting machines; a heavy boring 
and turning mill, and planer being in- 
cluded in the list to be built by them. 
Among the tools to be built by other mak- 
ers are two planers ( and 44’) by the 
Pond Tool Works, Plainfield, N. J.; thread 
ing and slotting machine for breech mech 
anisms, by Detrick & Harvey, Baltimore ; 
universal radial drill] and 18” and 26” shap- 
ers by W. H. Warren, Worcester, Mass.; 
30” and: 36” lathes by the Fitchburg 
Machine Company, Fitchburg, Mass.; 24”, 
36”, and 50” drill presses by Gould & Eber- 
hardt, Newark, N. J.; two universal milling 
machines by Pedrick & Ayer, Philadelphia. 
The north wing of the gun factory con- 


~o 


a in 


Qo" 


On 


99" 
Wa y 


tains a large number of Niles tools similar 
to those enumerated above, among these be- 
ing eight heavy boring and turning mills, 
which present an unusually fine appearance. 
The Watervliet gun shops will be among 
the finest and best equipped in the country. 
The center wing is spanned by traveling 
built by the Morgan Engineering 
Company, of Alliance, Ohio, who are now 
building an 80-ton crane for the new south 
wing, where will be placed the twenty-three 
gun lathes and two rifling machines now 
being built by the Pond Tool Works. 
—EE 
‘‘Inventors” of ammonia engines 
pretty sure to find plenty to listen to their 
schemes, as witness the following from 7'he 


cranes 


are 


Press: 
J. H. Campbell, the inventor of the en- 
gine, said yesterday: ‘‘I believe that the 
most skeptical engineer would acknowledge 
an economy im ammoniaif he were to pursue 
this course: Substitute water for ammonia 
in the generator, and in all other ways work 
the water steam just as we work the gas. 
The engine that isnow making 100 revolu- 
tions and propelling this boat against the 
tide twelve miles per hour would then drop 
to fifty revolutions, and would make about 
four milesan hour. There is an economy in 
running an ammonia engine that is seldom 
thought of, that is, the readiness with which 
it accommodates itself to the different speeds 
of an engine or tothe different loads. Other 
than the economy of 50 per cent. of fuel, 
the advantages of the ammonia engine are a 
saving of al! the cylinder oil, 95 per cent. of 
the water required for the boiler, a boiler 
always clean, no care as to the supply of 
water for the boiler, and greater comfort for 
the fireman, as rapid firing is not required.” 
—-_ 
The story is rather an old one of the man 
who stole a saw-mill one night, and going 
back the next night 
caught. This was 


to steal the dam, 
the we believe, 
told by a prisoner to some inquiring body. 


got 


story, 


But it is scarcely stranger than the stealing 
of the products of a wheat field in Kansas. 
Some one procured the threshing of the 
wheat, marketed it, and gotaway just about 


one thousand dollars ahead. 


It happened 
through the wheat being on rented land at 
considerable distance from the party who 


rented it. 


An American naturally compares what he 
knows at home, 
| and there are a few things that might be 
learnt by our growing cities from a study of 
Nuremberg. The growth, of course, is out- 
side the walls, for there is no more room 
within them, and handsome residences in 
the front have often a factory chimney— 
itself 
mented—trising 


sees abroad with what he 


neat and graceful, sometimes orna- 
behind, showing that the 
employer and his ‘‘ hands” are near one an- 
other. These ‘‘ hands” again are living in 
houses often built and decorated like villas, 
and kept as the houses of ‘‘ 
would be in England. Of course they are 
‘‘apartment houses,” but they do not inter- 
fere with the look of the street, and one is 


gentlemen” 


sometimes surprised and pleased to see an 
old grandmother or a workingman, with a 
child or two, looking down upper 
wind the a whole 
would not be out of place in Kensington, 
London, or in Fifth avenue, New York. In 


from 


ows where residence as 
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a word, the taste and habit of decoration, 


| P ° P | 
|of which the old city is, and long ago was, 


a center, tell on the extensions of to-day, 
results very different from 
what one sees in Sheffield and other indus- 


and produce 
trial centers in England, or in our own dear 
Pittsburgh. 
are ahead of the Nurembergers. 


In one particular, however, we 
Driving 
through the new and handsome suburbs, I 
More Me- 
lancthons are needed hereabouts.—Dr. JouNn 
HALL, in The Mail and Express. 

-—->- 


failed to see a single church. 





The London Engineer, basing its remarks 
upon the report of the Amalgamated Society 
of 
there is a general lessening in trade activity 
in Britain. 

‘*Small labor and wages disputes in a 
number of districts tend, of course, to add 
books ; 
but this does not altogether account for the 


Engineers, expresses the opinion that 


It says: 


to the out-of-work members on the 


increase now taking place, which can only 


be attributed to a general lessening activity 
|in trade. 
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The reports from the various dis- ) much below it. 
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tricts as to the condition of trade are for 
the most part not more than moderate, with 
declining activity returned in many places, 
and trade returned as actually bad in some. 
With regard to the fifty-three hours’ move- 
ment there is no specially new feature to 
report, except that the reduced number of 
hours has now been conceded in the Bolton 
district ; but the general slackening off in 
trade has operated against this matter being 
pushed forward so keenly as might other- 
wise have been the case. The only satisfac- 
tory feature in the report is the continued 
considerable decrease in the number of mem 
bers on sick benefit, and these have now got 
| back to something like the normal percent- 
age.” 


=> - 


What a Modern Gun Can Do. 


Unless one is actually brought into busi- 
ness relations with the great science of 
modern warfare, it is difficult to conceive of 


the terrible power of the latest and largest | 


guns. These engines of destruction, weigh- 





»~ANSION ENGINE.—SEE PAGE 4. 
ing 110 tons, hurl a projectile of solid steel 


at a velocity of 2,079 feet a second. When 
tested recently, one of these guns sent a 
shot through 20 inches of steel armor, 8 
inches of iron, 20 feet of oak, 5 feet of gran- 
ite, 11 feet of concrete, and 3 feet of buck. 
Comparatively, a locomotive weighing 200,- 
000 pounds would have to spin along the 


tracks at a rate of 135 miles an hour to strike 
Think of 
the damage wrought in a railroad collision 


a blow equal to that projectile. 
| . . 
| where the train speeds along at the rate of 

30 miles an hour, and one may Calculate the 

destructiveness of modern ordnance,— Boston 

Traveler. 





Ze 

The subject of steam distribution in the 
steam engine has come to be pretty thor- 
oughly understood, and is very well applied 
construction. No at the 
time will try for the theoretical 
limits of boiler pressure in the cylinder, nor 
will he permit construction that falls very 
There is loss in the attempt 


in modern 


present 


one 





16 inches in diameter and nearly 4 feet long 


5 


to get too near theoretical perfection, and 
there is loss in falling too much behind it. 
There are a great many things in steam en- 
gine construction that are never likely to 
be settled, except by tentative processes, but 
so sharp has been the competition that build- 
ers get very close to the best requirements. 
Perhaps the points that are farthest from 
being settled are the effect of clearance and 
compression. We there is ample 
room for further investigation on these 
in other words, we have very little 
faith in any figures that have yet been given 
on these points. 


believe 


points ; 
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LETTERS FROM PRACTICAL MEN, 


True Planer Platens. 
Machinist: 
the machine shop is more 


Editor American 

No problem in 
difficult than to maintain a perfect align- 
ment in planing machines. However per- 
fect a planer may be when new, it generally 
becomes more or less convex on 
after ¢ 


the surface 
1 few years use. This tendency to 
become convex is generally 
attributed to the batter and 
friction of the work, but the 
principal cause of it, in my 
opinion, is the of the 
stops, which are taper, and 
are driven more or less tight 


use 


in chucking, and having a 
bearing only at the surface 
or top of the hole, their con- 
tinued use expands the metal 
the 
with the result of making it 


and elongates surface, 
convex, and what is worse, it 
the slides at 
the ends of the platen, and a 
of the 
bed, which gradually assumes 


causes wear of 


corresponding wear 


a curved shape, making it 


impossible to plane 
parallel. 

As a remedy, I would sug 
that the the 


stops be drilled, and the lower 


work 





gest holes for 
end of the holes smaller and 
taper, and the stops turned 
taper, to fit. This places the 
expanding effect of the stops 
so low as to be practically 
neutral in their tendency to 
warp the platen. Our best 
planer man recommends the 





stops to be made round and 
parallel, not taper, but with 
square heads like a bolt, to 
facilitate getting them out, 
and to present a flat surface 
to the work. 
C. W. CRAWFORD. 

Brazil, Ind. 

[Planers have for 
time been made with 


som 

round 
reamed holes in the platens 
intended for turned ‘‘ stakes” 
with heads, though 
this manner of making them 


square 


is not, we believe, so nearly 

universal as it deserves to be. 
Such stakes hold work just as well as any 
other, and have no tendency to spring the 
platen.—Eb. | 


The Industrial University, 
Editor American Machinist : 
As I have, in every shop I have worked 
in, a number of young men 
growing up and beginning life for them- 


seen vreat 


selves almost entirely devoid of theoretical 


knowledge, and often without even the 
rudiments of mathematics, I have sympa- 


thized greatly with those who have recent- 
ly written in regard to an industrial uni- 
versity. 

Such an institution should, as Prof. Sweet 
and 
scientific studies with the every-day machine 


recommends, combine the theoretical 


shop practice, and should be so maintained 
and supported as to be within the reach of 
all, there being, I might say, thousands of 
young men who would be glad to take any 
which might offered, 
but who, from lack of means, are unable to 


such advantage be 


get aright start; and, therefore, to find one 
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who has had enough energy and deter- 
mination to excel, to say ‘‘I will” and re- 
solve to be something better than an ordi- 
nary workman, is a rare exception. 

On the other hand, when a young man is 
enabled to get a right start he will general- 
ly be found to continue to improve if he 
has the least spark of true manhood or am- 
bition within him. Therefore the wish of 
every right-hearted man should be to try 
to do something to hasten the day when 
the poorer class of workmen may be enabled 
to improve their minds as well as their 
hands, and set themselves on a more equal 
footing with their richer neighbors. 

ONE OF THEM. 
Babbitting Boxes. 
Editor American Machinist : 


I notice in your issue of Aug. 27 B. B.’s 
account of his trouble in babbitting boxes. 


Perhaps I can help him out, if he will take 


| 


| 


| . rill 


the lower end it must be all in piece C, be- 
cause D is tapered on the inside, or next the 
shaft, as shown, to 4” or even less. The 
upper end of pieces ( and D is dug out to 
make a pouring hole, so that they will look 
like Fig. 2, while the lower end will look 
like Fig. 8, which shows the whole affair 
from the under side. It will be seen that 
the gate at the lower end is all in C, and 
that it is flat, so that it is easily broken off 
after pouring the box, or, what is better, 
sawed off. It will be noticed that Cand # 
are marked on the lower ends, and D on the 
long bevel; these represent scores made 
with a three-cornered file, and they consti- 
tute vents to let the air out where the metal 
goes in. The more of them there are the 
better, but they must not be too large; the 
size of a common pin is plenty. White 
wood is as good as any to make this thing 
of, and it nrust be thoroughly chalked where 
the metal comes to it, every time it is used. 
The metal must not be heated 

a any more than enough to 
ce , turn straw color, and it 
should be poured quickly. 


a 











Chalk the shaft, which will 
take up all oil, rubbing the 
chalk lengthwise of the shaft, 
and if the shaft is an old one 
with a glaze on it, you will 
do well to put it in the lathe 
and file it; a glazed shaft is 
more apt to heat than one 
that is fine filed. In using 
this arrangement, first chalk 
it thoroughly, and also the 
shaft, fix the latter in place, 


Fig. 

















BABBITTING BOxXEs. 


the necessary pains, and there is no magic 
inmy way. The ordinary method, if it can 
be so called, of babbitting machine boxes, 
is, I think, as stupid an affair can 
imagined. All other parts of a machine 
may be well made, but nine times out of 
ten, if the boxes, when of babbitt, are not 


as be 


hammered in and bored to size they are no 


good. The usual way is to set up the ma 
chine, lay the shaft in the bearings, putty 
up the ends if necessary, and then dump 
some melted babbitt into the space on one 
side of the shaft. 

The babbitt is often thick and sluggish, 
and piles up on top of the box and against 
the shaft, so that the latter cannot be taken 
out of the box until the surplus babbitt has 
been chipped off, and when it is finally done 
there are usually one or more slack corners 
in the box, and the babbitt 
account of the pounding in digging off the 
surplus, that it is always a lonse, shaky box, 
and of no use for a quick-running machine. 
When we carry a pattern to a foundry fora 
casting, the molder does not dig a bole ina 
pile of sand, or push the pattern into the 
sand and pour the melted metal into an open 
hole. He has a cover called a cope to his 
mold, anda hole to pour through, and he 
gets a head on his casting equal to the thick- 
ness of the cope, thus making the casting 
more solid, owing to the pressure. This is 
exactly what is needed to make a good 
babbitt box ; something to pour through to 
give a head, and so arranged as to confine 
the babbitt within the bearing. There are 
various ways of accomplishing this object, 
but as I have never had more than one pair 
of bearings to babbitt at once, I have always 
made the cheapest thing I could think of, 
and it may be as good as anything. 

In Fig. 1, A is the shaft, B the bearing, 
and between them is the space for the bab 
bitt. C, Dand Fare three pieces of board, 


is so loose, on 


the width of each being the same as the| 


length of the bearing, while the length of 
Cand D may be from 8" to 12”, according 


to the size of the box to be poured; Fis a} 
block between D and £, both of which are | 


secured to it by wood screws. Piece 
secured to piece D by four wood screws, two 
on each side of the pouring hole, which may 
be bored with a }” bit, or dug out witha 
gouge. 
or approximately so, from the top down to 
within 2 from the lower ends of 


~ 


The pouring hole should be round, 


to 3 


Fig. 


C is| 


D and secure it from rising, 
which it will do if not held 
down, as the. metal has con- 
| siderable lifting power, owing to the head. 
Next place the ‘‘ what is it” on top of the 
box, and lay a heavy parallel on top of piece 
F to hold the thing down, then make the 
ends of your boxes tight and you are ‘ready 
|to pour. Don’t rely on putty to make the 
ends of the boxes tight, because it won't 
stand the pressure. 

If there are no collars on the shaft, either 
tight or loose, make some ; wooden ones are 
as good asiron. If the ends of the boxes 
are rough and uneven, some. cotton waste 
wound around the shaft, with a collar shoved 
up hard against it, will be sufficient. Where 
;many boxes of the same size are to be 
| babbitted, this thing can be made of iron, so 
|as to be more durable than wood. After 
| pouring a box, piece C is removed after tak- 
‘ing out the wood screws which secure it to 
| D, after which the rest of it can also be 
taken off, and the flat gate can be sawed off, 

as before stated. I have run lots of boxes 
in this way, and never had one miss. This 
‘arrangement is, of course, only for the 


3. 


|lower half of a box, but I also pour the | 


/caps of boxes through a hole in 
'two pieces of wood, which are 
| fitted to the top of the cap, soas 
to prevent the metal from leaking. 
| I think it a good plan to pour caps 
in the middle, and drill a small 
hole through the top near each 
lend, to let the air out when the 
metal runsin. This method pro- 
| duces a very superior box; it is 
very little work to trim them up, 
| and in ordinary sizes of boxes the 
|babbitt is quite tight in the 
| casting. 

IT hardly think any person who 
| once tried it would go back to the 


old way. H. K. Porter. 


Editor American Machinist : 

I would like to make a sugges- 
tion for the benetit of ‘‘ B. B.,” if 
you think it of suflicient value to 
publish. I have charge of the 
mold-making department in a fac- 
tory making ‘“ brittania,” which 
is a metal very similar to ‘‘ babbitt,” and, as 
| our molds are of brass and iron, we have 
| to overcome difficulties to make 
| them run up sharp. 

One very important point is to have gates 
sufficiently large, and another is to provide 


various 
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noticeable fact is that the heated metal runs 
up sharp in acold mold, which is not practi- 
cable for getting out a large number of cast- 
ings, as the metal soon heats the mold. The 
| operator therefore increases the heat until the 
| proper degree is reached, which requires 
| considerable skill. 
| But for making one casting, as for the 
| lining of a box, the cold process may be used. 
| Smoke the shaft well and place strips on 
each side, with openings for gates on one 
side, connected with a well-oiled clay dam, 
and smaller openings on the other side for 
‘‘air vents.” Heat the babbitt carefully, so 
as not to burn it. My practice is to heat un- 
til the skimmed surface shows a blue oxide, 
and when the box is large I pour when the 
babbitt is sufficiently melted torun. <A very 
common mistake is to heat the metal too hot, 
which then shrinks and causes just such 
troubles as ‘‘ B. B.” has experienced. 
A. A. OB: 
Tempering with a Lead Bath, 

Editor American Machinist : 

There may be several ways of tempering 
small steel pieces, but the quickest and 
simplest way I know of is by means of 


the lead bath. Below I give the results 
of my experience in tempering small 


pieces. 

At one time I was employed by a firm 
who manufactured machine-made steel fig- 
ures and letters, such as are used by machin- 
ists for stamping and marking pieces of 
machinery where they go together, and part 
of the operation was hardening or tempering 
them on the ends. 

Our first method was by the use of a small 
portable forge such as is used to heat rivets 
in, and in it we placed a cast-iron cylinder 
open at both ends and about 3” thick and 
about 4” to 6” in diameter by about 8” or 
10” high; in this cylinder were drilled a 
series of holes large enough to admit the 
steel pieces (shown in sketch No. 1), and 
radiating from the center. 

Through these holes we placed the pieces 
of steel (or steel letters, as I call them,) to be 
hardened; inside of the cylinder we built 





remember, was, it burnt the steel letters, 
and it was a slow method. 

We next tried the lead bath. The first 
difficulty we struck was that the lead stuck 
to the steel letters, so we had to do some- 
thing to prevent it. After experimenting 
we struck or tried the following solution, 
which always gave the best of results. 
Sometimes when the solution was not made 
right the lead would stick. If the lead sticks 
to the steel your solution is not made right. 
The recipe is as follows: Take equal parts 
of wheat flour and common salt (table salt 
pulverized) and mix together, pour in 
enough water to make it a thin paste, and 
stir it well with a spoon until it is thorough- 
ly mixed together; it is then ready for use. 
While you are using it you will find that the 
salt will settle to the bottom; in that case 
stir it up again. The best results are to be 
had by keeping the solution as well mixed 
as possible. Always make a fresh solution 
before starting to harden, as the stuff gets 
sour and is then of little use, and the cost is 
a mere trifle. 

The lead to be used does not matter. We 
used the ordinary commercial lead; reheat- 
ing the lead does not injure it for this use, 
so far as my experience goes. The manner 
of using it may vary as the work requires, 
so I will only give the ‘‘ modus operandi” 
of tempering steel figures and letters. In the 
first place one end only is hardened. 

We had a pot of cast-iron like sketch No. 
3. Itis placed on a cast-iron cylinder, in- 
side of which and around underneath the 
pot is the fire. The pot is also provided 
with a cover which hada series of holes 
drilled in it, ranged ina circle, through which 
we passed the steel letters to be hardened. 
The cover tended to prevent oxidation of 
the lead, and also kept the steel letters in a 
vertical position. A little pulverized char- 
coal thrown on the surface of the lead tends 
to prevent oxidation. 

The lead must be heated until it is ‘‘ red- 
hot.” My experience has been that it can’t 
be ‘‘too hot” ; you can work right along in 
lead tempering without fear of burning 





The only reason I can advance 
for that is that the tem- 
perature of the lead 


your steel. 





‘on Cylinder 


a Cast Ty 














is below the burning 
point of steel, as it 
might be called. I 
have left pieces in the 
hot lead for hours, and 
it never injured them 
as I could see. 

The steel letters were 
first dipped in the solu- 
tion of flour, salt and 
water before mention- 
ed, and were then im- 
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TEMPERING WITH A 


the fire, and after we had placed the pieces 
of steel in place we would blow the fire 
with the hand fan blower until they were 
|}hot enough to dip (Fig. No. 2 
iron cylinder here mentioned). This method 
|}had some good points, but it had a good 


shows cast- 


pieces Cand D, and equally in each, but at| an opening for the air to escape. A very! many bad ones, the chief one, from what I! steel letters in it; they would cool instantly. 


american. Machinist E 
mediately placed in the 
lead bath. The water 


7. 





. 


hig. 





Fig, 1. 
LEAD BATH. 


|coming in contact with the hot lead may 
cause a little explosion; but don’t mind that; 
I have never been burnt from that cause. 
| They are left there until they get hot enough 
|todip. In dipping I used to take a common 
| tin pail and fill it with water and throw the 
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When the pail was fuil I emptied the water 
out and then spread the steel letters on the 
floor to dry. Although I threw the hot 
pieces rather carelessly into the water, I 
never lost many by the cracking of the steel. 
After they were dry we brightened one side | 
of them on the emery wheel, and afterwards | 
laid them on a piece of sheet-iron placed | 
over the gas stove, and drew the temper un- 
til they were a medium straw color. Then | 
we dipped them once more, and after they 
had been oiled they were done. 

Sketch No, 4 showsa handy pair of tongs 
or tweezers for handling small pieces ; it is | 
made of steel spring wire about 4” to }" 
diameter, and the ends flattened down. 

H. B. HUNGERFORD. 





Making Arbors. 
Editor American Machinist : 

I note you desire to hear from your read- 
ers concerning mandrels or arbors, as to their 
being hardened. I advocate good cast-steel 
for arbors, and they should be left ,; full, 
as dipping them into the salt water they are 
sure to spring out of truth; and grinding 
is the only way to make them true. Taper 
to foot .01” centers cupped, and ends of 
arbor turned back, and each one having a 
flat spot milled only opposite each other for 
set-screw in dog. Soft or machine steel is 
not fit for arbors to my notion, as you can 
only case-harden them, and when the yy’ 
is ground down to true the arbor the 
hard surface is lost. Heat them in a suitable 
furnace, using charcoal and animal bones. 
Cool them erect in salt water. ENG. 


Mean Pressure in Cylinder. 
Editor American Machinist : 

I notice in Answer to Correspondents, 388, 
issue of August 27, a rule for finding the 
average pressure of steam when the initial 
pressure and number of expansions are 
given. 

The method given below, though perhaps 
not new, may be found useful when no 
works on engineering are at hand, nor even 
a table of common logarithms accessible, 
and is simple, easy to be remembered, and 
nearly correct. 

For illustration we will take the elements 
given in your answer to W. H. W., initial 
pressure, 61 pounds, cutting off at one- 
fourth of the stroke. 

Construct a rectangle representing the 





cylinder, divide its length (in this case) into | 
four parts, representing the number of ex: | 








pansions. See figure: 
0 an, SEN 
75.7 
t [= 75.7 | 
56 77 | 
=| 87,05 
31.59 | 
Ul | == |(95,98 | 
| 22.07 
Iv ! 18.92 
4)186.13 | 
— | 
46 53-44 | 
16.2 


30.33 


tial pressure will be 61 + 14.7 = 75.7 pounds | 
= the pressure with which the piston begins 
its stroke. Place this number at the top of 
the diagram. The pressure is the same when | 
the piston is at } stroke—the point of cut-| 
off; consequently, place the same number | 
opposite division I in diagram. | 

When the piston arrives at 4 stroke the | 
volume of the steam is doubled, and the 
pressure, according to a well-known law, is 
one-half of that at point of cut-off, viz., 4 x 
75.7 = 87.85, which place opposite divi- | 
sion IT. 

When the piston reaches } stroke the vol- 
ume of the steam is trebled, and the press- | 
ure is but one-third of that at point of cut-off: 
t X 75.7 25.238+, which place opposite 
division IIT. | 

So when the piston reaches the end of the | 
stroke, the volume of the steam being quad- | 
rupled, the pressure is but one-fourth of 
that at cut-off : of 75.7 = 18.92+. Place | 
this at the bottom of the diagram, oppo. 
site IV. 

Now 


As in the example given the absolute ini- | 


we have a diagram showing the 


pressures of the steam at five points of the | 
stroke, and it remains to average it for the 
whole stroke. 


| as 


The average pressure for space 0 — I is, of 
course, 75.7; that of space I — II is one-half 
of the sum of 75.7 + 35.85 = 56.77+; space 
II —IiI = one half of sum of 37.85 + 25.238 
= 31.59; space IIL —I1V = one-half of sum of 
25.23 + 18.92 = 22.07+. Adding together 
the average pressures of the four spaces, 
and dividing by 4, we have 46.52 as the 
average pressure for the whole stroke, from 
which deduct back for non-con- 
densing engine, as in example given 1.5 + 
14.7 = 16.2, leaving 46.53 — 16.2 = 30.38 
for the effective average pressure. 

This result is slightly in excess of that ob- 


pressure 


tained by hyperbolic logarithms, owing to> 


the few divisions made in the diagram. By 

multiplying the divisions a closer approxi- 

mation to the true average may be made. 
Gro, E. Rem. 


Stresses in Fly Wheels, 
Editor American Machinist : 
I quite agree with your correspondent, 
Mr. B. Erlin, that Prof. Joseph Torrey has 
not treated this portion of his subject in the 


Fig. 3. 
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tion can be readily changed into S = (14 X | 
225)? x .00026, an expression which I ven- | 
ture to think is much more convenient than | 
the preceding. This expression, moreover, 
has the advantage of being more readily re- 
membered, as the figures in the constant are 


at once suggested by the weight of a cubic 
inch of cast-iron. 

We have then find the per 
square inch in the rim of a fly wheel. Rule: 
Multiply the diameter of the wheel in feet 
by the number of revolutions per minute, 
square the product and multiply by .00026 ; 
or in symbols S = (D N)? xX _ .00026, 
which S denotes stress per square inch ; D 


to stress 


in 


diameter in feet, and the number of 
revolutions per minute. 

I may also point out that if x number 
of revolutions per second, then S = (Dn)? 


C. N. Prckwortu. 


or . 
wt. 


approximately. 

Manchester, Eng., Aug. 
iS 

Two new gunboats were recently con- 

tracted for by the British Admiralty. These 

two boats—of which eighteen are to be built 
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Printing- Press Cylinders. 
simplest manner possible. As Mr. Erlin in all—are to be 280 ft. in length, 27 ft. in 


points out in your issue for August 20, the 
expression S = .096 V®, in which S = stress 
per square inch in rim, and V the velocity 
in feet per second, presents the matter in a 
much more convenient form, and this equa- 
tion, or the approximate one, S= V* x .1, 
is now very generally used. An expression 
of this kind, however, is not quite as simple 
it appears at first sight. Take, for in- 
stance, the example given by your corre- 


spondent. Find the stress per square inch 


in the rim of a fly wheel 14 feet in diam- , 


eter, and making 225 revolutions per minute. 


14 5\? 
We have S= ( s ) xX 


.096 as the expression, giving the stress per 
square inch inthe rim. Of course the mat- 
ter is simplified considerably if one has a 


9» 


~~ 


3.1416 
60 


x 


table of circumferences at hand ; but other- 
wise the prospect of working out this s¢mple 
expression is not particularly inviting. It 
is evident, however (although the fact ap- 


| pears to have escaped notice), that the equa- 





breadth, and are to have a displacement of 
810 tons. They are to be fitted with triple- 
expansion engines of 3,500 horse-power under 
forced draught, and will be armed with two 
4.7 in. and four 3-pounder quick-firing guns, 
together with five tubes for discharging tor- 
pedoes. Twelve of these boats will be built 
at the government works, and six by private 
firms. 
———— 

The New York Central Railroad passes 
through the region of Sleepy Hollow, and 
the Catskill Mountains are just across the 
Hudson, so it is not surprising that slow- 
going travelers sometimes happen on the 
Central. A traveler boarded a train last 
month, however, who slightly surprised the 
conductor by handing in a stop-over check 
which was given to him thirty-four years 
ago. The conductor demurred to accepting 
the check, but the passenger insisted that 
his fare was paid through to Rochester, and 
that the stop-over check was evidence of 
i that fact, and that the company was bound 





‘4 


to honor it. The argument seemed to be 
sound, and the conductor took the “relic,” 
and the passenger settled back in his seat to 
enjoy the ride that had been due him more 
than a generation. We regret that we have 
been unable to find out what kept the man 
waiting over so long.—National Car and 
Locomotive Builder. 

Pe 

Charles H. Cramp, of the famous Phila- 
delphia shipbuilding firm, who has spent 
three weeks visiting the great naval yards of 
England, gave a dinner last week to the 
officers of the Admiralty, who afforded facil- 
ities for inspection. In discussing the results 
of his observations Mr. Cramp said there is 
no money wasted on fancy work in the 
British war vessels. Everything not abso- 
lutely necessary is excluded from the outfit 
and equipment of these ships. 





The con- 
structors know what they want and do not 
bother with doubtful possibilities, as we do 
in America. There is a good deal of differ- 
ence in the cost of warships here and at 
home. The excessive cost of our ships is 
altogether due to superfluities in the way of 
outfit and equipment, and the severe exac- 
tions and useless inspection of the quality 
of materials. As between America and Eng- 
land there is very little difference in the cost 
of merchant marine vessels, such as the 
Inman and White Star lines, but the naval 
architect in England is far ahead of America 
and every other nation in the world.—Phila- 
delphia Maritime Journal. 
—-_ — 
Recently there was a race on Newark Bay 
between a naphtha launch and a steam 
launch. The naphtha launch won by a trifle, 
and, while this proves nothing in particular, 
either for or against naphtha vs. steam, it is 
quite a cause for rejoicing amongst the own- 
ers of naphtha launches. 
—-_ 
The Exposition Directory has taken action 
under which adequate insurance will be 
placed upon all persons and property for 
which it can be held liable during the Fair. 
It is the intention to place an insurance of 
something like $300,000,000 on the exhibits. 
—->- 


Pattern Making. 


By P. S. DINGEY. 
PRINTING PRESS CYLINDERS. 


Some printing press cylinders have the 
ends bored out, and a short shaft pressed 
into each end, while others are made with 
Fig. 3 is 
a section and end view of one of the latter. 

A great deal of trouble is often experi- 
enced in getting perfect castings of these 
cylinders, and to insure good castings they 
are cast on end in dry sand, or at least they 
should be; but in spite of all the preventives 
used against blow-holes, dirt, etc., a cylinder 


the shaft and cylinder cast in one, 


will sometimes show defects when the first 
cut is being taken off in the lathe. 

Though cast onend, the cylinder is molded 
on its side, so that the pattern is made in 
halves in the ordinary way, as shown in Fig, 
4. Asanextra precaution against defects, 
an additional piece five or six inches long is 
cast on the end, as shown in Fig. 3, from a 
to b. The pattern should therefore be made 
that much longer. 

This extra length will receive the impuri- 
ties of the metal which rise to the top when 
pouring. It is made thicker on the end, so 
that it shall form a head which will exert a 
pressure, thus helping to produce a clean 
and sound casting. 

Figs. 5, 6 and 7 are three views of the core- 
box. The end view, Fig. 4, shows it to be 
built up with staves which are nailed to 
three cross-pieces A, B, C. The box is 
strengthened by running four strips ¢, d, e, 
f, lengthwise on top and bottom of box, 
fastening them to the cross-pieces. 

Two of the in each set are let in 
about #’ on the inside, to keep them from 
being rammed out of place, but a dowel pin 


arms 


is put in the arm that goes in the bottom of 
This is a very plain and simple job in 
pattern making, and needs no further ex- 
planation. 


box. 
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Mechanical Flight. 


An article which is bound to attract a 
great deal of attention has been written by 
Prof. 8S. P. Langley, and is published in the 
September number of the Century Magazine. 
Its title is ‘‘The Possibility of Mechanical 
Flight,” and Prof. Langley freely states his 
belief that we have now acquired the power, 
by means of recently constructed engines, 
for such flight, and that all that is now lack- 
ing is the skill to direct and control the 
power and flight—a skill which he thinks we 
shall soon acquire. 

Positive declarations coming from a well- 
known scientist, secretary of the Smith- 
sonian Institution, will carry weight with 
them, and will certainly be respected, pend- 
ing full public demonstration and _ proof ; 
and, thousands of persons, recognizing the 
transcendent importance to civilization of 
such a discovery, will accept this article as 
proof that the problem is practically solved. 

We do not propose to dispute that this is 
so, and it is hardly fair, perhaps, to base 
any criticism upon an article written specially 
for popular reading, yet it seems proper to 
say that, so far as the article itself goes, 
there is nothing to show that Prof. Langley 
in his experiments has always kept fully in 
mind the important difference between force 
and power ; in fact, the evidence offered by 
the article itself seems to point almost in- 
evitably to the conclusion that this distinc- 
tion has not been properly made, and if not, 
then the experiments do not show what 
Prof. Langley thinks they show. 

It is to be presumed, of course, that Prof. 
Langley is entirely familiar with the differ- 
ence between force and power, but never- 
theless the aiticle seems to show that this 
difference has been at times lost sight of. 

The experiments were made with planes 
or sheets of brass, which, by means of 
mechanism not fully described, but driven 
by a ten horse-power engine, were driven, or 
rather pulled horizontally through the air 
at various speeds up to seventy miles an 
hour. Thousands of experiments were made 
during a period of four years, and he says: 

‘‘TIn one class of these trials the plane was 
attached to a dynamometer, which showed, 
in connection with a chronograph, the 
amount of power which made the air just 
support the plane, so that it neither rose nor 
fell, but soared along horizontally ; while 
among the first results of observation was a 
demonstration of the important fact that it 
takes less power to sustain such a body in 
horizontal motion than when it is suspended 
over one place—a conclusion the very re- 
verse of that formerly reached by physicists, 
who, not having tried the actual experiment, 
started from the plausible assumption that 
we must first see how much power it will 
take to keep the body suspended over one 
spot, and then add to that power something 
very much larger to find what it requires 
both to suspend it and to move it along. 

‘“To mention a single experiment out of 
many bearing on this last point, a sheet of 
brass in the form of a plane was suspended 
from the horizontal arm by a spring balance, 
which, when all was at rest, was drawn out 
toa distance corresponding to the weight. 
As soon as the arm was put in movement, 
however, and horizontal motion began and 
increased, the spring (which now not only 
sustained the plane, but pulled it along.) 
contracted more and more instead of length- 
ening, showing that the pull diminished 
with each increment of speed and each cor- 
responding diminution of the inclination. 
It is very interesting to see with what slight 
power the heavy metal, when in such rapid 
motion, can be made almost to float on the 
air, and one can be convinced by the evi- 
dence of the spring balance or the dynamom 
eter, combined with the record of the speed, 
that (within the limits of the experiment) it 
requires less and less power to maintain this 
horizontal transport of the plane the faster 
it goes.” 

We see in the above quotation what ap- 
pears to be a confusion of terms as to force, 
or pull, and power, and it is almost super- 
fluous to call the attention of our readers to 
the fact that, if the chronograph was used 
in this experiment simply to show that in- 
creased speeds were accompanied by dimin- 
ished pull on the balance, and this speed 
not taken into account in determining the 
power required, then the experiment does 
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other weight by suspension from astructure| be examined in due time, the examination 


the earth, and 
though the puwil upon a spring balance di- 


having its foundation on 


minishes with increasing speed, the povrer re- | 


quired to move it may be increased, for the 


simple reason that one of the components 
It does not | 


of power (motion) is increased. 
seem possible that a plate can be driven 


| 
| 


through the air at seventy miles an hour) 


with less power than at thirty-five miles, 
but Prof. Langley declares unequivocally 
that this has been demonstrated to be so. 
It will not, of course, be accepted as true, 
however, until full details of the experiments 
are given, and when this is done, some 
points which in the Century article seem de- 
cidedly obscure, if not directly contradictory, 
may be explained. 

The general results of the experiments 
are stated in what is declared to be carefully 
chosen language, as follows : 

‘* Tf in such aerial motion there be given a 
plane of fixed sizeand weight, inclined at such 
angles and moved forward at such speeds that 
it shall always be just sustained in horizontal 
flight, then the more the speed is increased 
the less will be the power required to sup- 
port and advance it, so that there will be an 
increasing economy of power with each 
higher speed, up to some remote limit not 
yet attained in experiment.” 

It is further stated that one horse-power 
‘*could transport and sustain in such hori- 
zontal flight over two hundred pounds 
weight of loaded planes at the rate of fifty 
miles an hour.” 

Basing his statement upon the fact that 
engines have recently been constructed to 
weigh considerably less than twenty pounds 
to the horse power, everything, including 
fuel for a short flight, included, and that 
less than twenty pounds of plates are needed 
to support this weight during flight, while 
two hundred pounds per horse-power can 
be carried, there a considerable 
margin (160 pounds) which can probably be 
carried. 


remains 


———_ <ibe 





The Tennessee Convicts, 

The trouble in Tennessee over the attempt 
to put convicts at work in the mines in com 
petition with the free miners continues to 
agitate the State, and upon the assembling 
of the State legislature to devise means of 
getting over the difficulty, some of the mem- 
bers seemed more disposed to impugn each 
other’s motives, and bruise each other’s noses, 
than to do anything else more useful. It is 
beginning to be generally recognized that 
putting the convicts to work in the mines, 
against the resistance of the citizen miners, 
is likely to prove a pretty big undertaking. 

The fact is that when large numbers of 
men openly, without disguise or conceal- 
ment, stand in broad daylight with arms, 
determined to resist a given action upon the 
part of the authorities, it can be depended 
upon that they sincerely think they have a 
good reason for so doing, and that they are 
backed by a considerable amount of public 
The natural difficulty of over 
coming such resistance is greatly increased 


opinion. 


when the authorities fight to maintain a sys 
tem which is as thoroughly disreputable and 
disgraceful as that of farming out convict 
labor as practiced in Tennessee and some 
other States has been proven to be. It will 
be a sad day for America when any consid 
erable body of its citizens will tamely sub 
mit to having their chosen avocation invaded 
by bodies of criminals hired out to con- 
tractors. 

Machinists at the Brooklyn Navy Yard. 


The new civil service rules put in force at 
the Brooklyn Navy Yard seem to be work- 
ing very satisfactorily, and it is now stoutly 
maintained that no *‘ pull,” however strong 
it may be, will do the least good in securing 
a,position for any one, though it is easy for 
competent men to get employment there 
just now, for the reason that men of that 
kind are needed there to the number of about 
100—among them 30 machinists. The hours 
of work are from seven to five, and the pay 


not show what Prof. Langley declares it | is based upon the best average pay in private 


does show. No power whatever is expended 
in simply holding upa brass sheet or any 


shops. At present applicants must apply 


in person at the employment oftice, and will 








being of such nature that any good, com- 
petent mechanic can readily pass it. Upon 
passing this examination the applicant is 
put to work the next day, and for three 
weeks is on probation, during which time 
he must, in order to retain his position, prove 
in the shop that he is a competent work- 
man. Of course, men who have previously 
worked on marine work will have the advan 
tage of those who are unacquainted with it 
a Sn 
The Machinery Trade. 


There are evidences that the unusually good 
crops here, combined with an uncommon 
scarcity of food crops abroad, is having its 
effect in restoring the confidence necessary 
for the initiation of new business and manu- 
facturing enterprises, and in some lines of 
the machine trade there has been an im- 
provement within the past few weeks. One 
dealer in machine tools in this city says 
that the past two weeks have ‘been the best 
in his experience, and that the prospect for 
business was never better for him. 

While this does not fairly represent the 
general condition of the trade, it is still evi- 
dent that the conditions mentioned above 
must eventually produce their legitimate 
effect, and this is a good time to prepare for 
business. 

te 


Literary Notes. 


A new candidate for the favor of the read- 
ing public appears on our exchange table, 
and is called The Chicago Clay Journal. As 
its name indicates, it is a journal devoted to 
manufactures of clay, such as the brick- 
making and pottery industries, and is filled’ 
with articles of interest to those connected 
with such industries. It is a bright and 
very creditable journal. Amongst the 
‘* Principles” of the new journal we notice 
the following as number seven: “It will 
be a leading authority in scientific and prac- 
tical researches.” 

This may be said to be a prophecy, the 
fulfillment of which will depend somewhat 
upon the appreciation of the clay-working 
public, as well as upon the efforts of the 
ambitious editor and proprietor. 
it is well to aim high. 


However, 


MANUAL OF THE RAILROADS OF THE UNITED 


STATES FOR 1891, showing their Route and 
Mileage; Stocks, Bonds, Debts. Cost, Traffic, 


Earnings, Expenses and Dividends; their Organi- 
zations, Directors, Officers, ete. By Henry V. 
Poor. 

This is the twenty-fourth annual number 
of ‘‘Poor’s Manual of Railroads,” and in 
order to keep pace with the times, and with 
the development of the railroad system, it has 
been made considerably larger than the pre- 
vious numbers, and contains about 200 pages 
the 1889. Many new 
and important features have been introduced 
which tend to simplify matters, and at the 
time the value of 
ments to the banker or railroad 


more than edition of 


enhance its state- 
man. But 
it is questionable if among these improve- 
any that 
more real practical value to the student of 


same 


ments there has been possesses 
railroad affairs than the new maps which 
been added. The maps 


hitherto and still presented in the Manual 


have sectional 
have possessed great value for their acca 
racy, but the new maps now introduced con 
centrate the eye at once upon the whole sys- 
tem, show all the chief cities and towns, and 
present the geographical and topographical 
features of the various sections of the coun 
try shown. 

The introduction to the Manual presents 
this year the features of an elaborate sum- 
mary of the financial conditions and opera 
tions of the railroads of the country in 1890, 
and during the decennial period just closed 
with the census year of 1890, From this we 
learn that the length of track laid up to De 
cember 31, 1890, 166,817.14 miles, 
which vivre completed up to the close of the 
fiscal years of the respective companies 163, 
420.34 miles; completed since the close of 
their fiscal years, 3,397.07 miles; net increas‘ 
of mileage in the calendar year of 1890, 
5,498.38 miles; net increase of 
the fiscal year 1890, 3,426.56 miles; miles of 


1s of 


mileage il 
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157,976.46; passengers 
carried, 520,439,082; tons of freight moved, 
701,344,437; passenger earnings, $273,664,- 
439; freight earnings, $740,374,844; other 
earnings, $72,000,924; total, $1,086,040, 207; 
operating expenses, $744,373,838; net earn- 
ings, $341,666,369. 

The publishers of the Manual now issue 
two supplementary volumes—one entitled 
‘‘Poor’s Directory of Railway Officials” 
the other, ‘‘ Poor’s Hand-book of Investment 
Securities.” These books may be obtained 
from H. V. & H. W. Poor, publishers, 70 
Wall street, New York. 


pIOls _AND) 
5S nsWeRs 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials | 
nor location will be published when there is a request to | 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 


railroad operated, 

















(410) J. W., Elizabethport, N. J., writes: 
Please inform me through your columns 
how the bearings in large steamers are lined 
up before the shaft is” put in place. A.— 
Fine lines are stretched between given 
points, which are generally indicated on the 
drawing, and the bearings are set to these 
lines. Of course spirit levels or plumb lines 
cannot be used on board of a ship. 


(411) F. T., New Philadelphia, Ohio, asks: 
Could you tell me where there is a mechani- 
cal school in which boys are taken to learn 
the machinist’s trade, and where the boys 
receive small wages for the work they do? I 
would like to enter such a school, and if you 


know of one please give the address. Also, 
is there a good plumbing school ? A.—We 


do not know of such schools. If you wish 
to learn the machinist’s trade, and in the 
meantime receive small wages, the best 
school for you to enter will be a small ma- 
chine shop, where a variety of first-class 
work isdone. Similar remarks apply to the 
learning of a plumber’s trade. 

(412) ‘‘ Critic,” New York City, writes: 
Will you please give me a definition of the 
following terms? Monitor lathe, turret 
lathe, Fox lathe, screw machine, chucking 
machine. I want a definition that defines or 
differentiates one machine from the other if 
they are different, and a statement of which 
terms, if any, are synonymous. A.—The 
first two terms are synonymous, the prefer- 
ence being for ‘‘turret lathe,” as it is more 
used and is more nearly descriptive of the 
machine to which it refers. A ‘‘turret 
lathe” we should define asa lathe made in 
the ordinary form of an engine or speed 
lathe, but provided with a revolving holder 
for tools, resembling a turret, and so ar- 
ranged that by its revolution various tools 
may be presented to the work in succession. 
The turret may revolve automatically or by 
hand, and may be either on a sliding ram 
occupying the usual position of the foot- 
stock, or on the carriage, the latter arrange- 
ment being uncommon, however. The Fox 
lathe, which is used mainly for brass work, 
has for its main distinctive feature a sliding 
bar usually placed at the back, parallel with 


the shears, one end of this bar carrying a 
thread-chasing tool, while the other end, 
passing at the bac k of the head-stock, car- 


ries a piece of metal having threads cut on it 
to engage with the threads of a “hob,” 
which is simply a threadedgsleeve placed on 
the end of the lathe spindle, or upon a stud 
driven from it by gear wheels. This is used 
for cutting threads instead of the ordinary 
lead screw and carriage. The foot-stock is 
usually made in two parts connected by a 
cross-slide and traversing screw, so that 
tools placed in the foot-stock spindle may be 
traversed forward or back. The foot-stock 
spindle is usually square in cross section in 
stead of round. A screw machine resembles 


a lathe in having a head-stock of the same 
general design, but has a hollow spindle 


through which the stock for screws in the 
form of bars or rods may be passed, and be 
held in a chuck which is placed on the end 
of the spindle. It has a turret mounted 
upon a slide, and usually revolving auto- 
matically with the motion of the slide 
There is also a cross-slide which can be 
clamped to the bed in any desired position, 
and carrying tools for cutting off the finished 
screw, rounding the corners, etc. Screw 
machines differ greatly in respect to their 
automatic movements, the simplest requir- 
ing all or nearly all the movements to be 
made by hand, while the most elaborate are 
entirely automatic in their action. Al) have 


reversing countershafts by which the die is 
after cutting the thread. 


run off Special 


forms of screw machines used in watch fac- 
tories will be found described in our issue of 
January 29. <A chucking machine may be 
either horizontal or vertical, and bas a re- 
volving chuck adapted to center and hold 
work such as wheel, or pulleys while they 
are bored out by tools which may be held 
either on the foot-stock center, in the 
simplest forms, or in a turret which may be 
advanced to the work by hand or by auto- 
matic feed motion. Sometimes, where the 
ordinary form of foot-stock is used, the 
spindle is provided with an automatic feed 
motion, and there is sometimes a small slide 
rest which may be turned to any desired 
angle, and be used for facing the ends of 
hubs or boring taper holes. 


as 


(4138) H. B. H., Cleveland, O., writes: 
Enclosed you will tind a sketch of a bonnet 
and stack for two boilers on which I desire 
some information. The stack is 65 feet 
high from the top of bonnet, and is 48 inches 
internal diameter; it is made of No. 10 and 
No. 12 iron, the lower half being No. 10 
iron. The 65 feet portion of the stack 
weighs 4,600 pounds; the base rests on a 
}collar marked A; this collar is riveted to 
| bonnet by 10 rivets, 4 inch diameter. The 
| stack is guyed by four guys of 8 inch wire 





{ 


equal to 159,800 foot-pounds. 


lall the rivets through the collar A ; 


. (a 


Through the 
point 4 draw a line }c¢ perpendicular to the 


guy G@. Let us assume that the line dc 
measures 35 feet; this length will be the 
leverage with which the tension in the guy 
acts, but the moment of this tension we 
have found to be equal to 159,800 foot- 


pounds, and since this is the product of the 


tension into its leverage or arm, we have 
59.800 wae , ‘ 

1 - = 4,565 pounds for the tension or 
Bo 

stress in the guy G ,; the cross-sectional area 


| for Apple 


of a #-inch guy is equal to .11 of square 

inch, hence’ the stress is equivalent to 
565 - , 

4,565 _ 41,500 pounds per square inch. On 
a i | 


the guy G@ lay off a distance ed with any 
convenient scale to represent 4,565 pounds; 
through e draw a_ horizontal line e f, 
through d draw a vertical line fd, meeting 
ef in the point f; the line f d will represent 
the vertical pressure on the rivets due to the 
tension in the guy. Of course the line fd 
must be measured with the same scale as 
was used for laying off ed. Suppose, now, 
we find that by measuring fd it represents | 
3,600 pounds, then adding ‘this to the we ight | 
of the stack we obtain the shearing stress on 
that is, 








repe fastened to stack with a collar 20 feet 
from top; the guys are placed as usual on 
the ground. Now what I wish to know is, 
what is the shearing force exerted on the 


rivets in the collar? that is, the downward 
thrust of the stack, taking into considera- 
tion the weight of the stack and the wind 
pressure. I wish also to know the stress on 
the guys. Please tell me how to calculate 


the above stress by using the parallelogram 
of forces so that I can lay out the stress by 
scale. I have problems similar to the above 
coming up every day, and arule of their 
solutions will be of help to me; I dislike to 
go by guess, but when it is necessary you 
cannot help yourself. A.—Problems of this 


kind can only be solved approximately, be 
cause it is impossible to compute exactly 
the forces which it has to resist. The press- 


ure of the wind against the stack depends 
much upon the direction in which it blows, 


and even when the direction is known it is 
not always an easy matter to compute the 
pressure. We shall assume that pressure 


of the wind against the stack is 20 pounds 
per square foot. The outside diameter of 
the stack will be about 4.02 feet—we shall 
neglect the small fraction, and call it 4 feet. 
The pressure against the stack will be 65 x 
4X 20 9,200 pounds, and the greatest 
stress on a guy will occur when the pressure 
against the stack acts parallel to the plane 
of the guy; under these conditions stress is 


transmitted to one guy only. In the case 
before us we shall assume that the pressure 
acts in the direction of the arrow 2, so that 


the guy @ only is subjected to a stress. The 
pressure tends to turn the stack about the 


point ¥; and the intensity of this action is 
measured by the moment of the pressure. 
The center of effort of the pressure is in the 
center of the stack, hence it acts with a 
leverage of 32.5 feet, and since the total 
pressure is 5,200 pounds, its moment will 
be 5,200 & 82.5 = 169,000 foot-pounds. The 


stack is prevented from turning about the 
point 4 by its weight, and the tension in the 


guy. The weight of the stack acts with a 
leverage of two feet, hence the moment of 
this weight will be 4,600 *« 2 = 9,200 foot- 


pounds; subtracting this from the moment 
of the pressure we have 169,000 — 9,200 = 
159,800 foot-pounds, which must be resisted 
by the moment of the tension in the guy G, 





and consequently this moment must be 








Bonnet 











Stack loose oa bonnet 







» have on the 10 rivets a shearing soe of | 


200 | 
4,600 + 3,600 = 8,200 pounds, 
10 
820) pounds on one rivet. The cross sec 
tional area of a 4-inch rivet is .19 of a square 


inch, hence the shearing stress per square | 
: . 820 eb 
inch of the rivets is ais 4,319 pounds, | 


2. In regard to your question relating to the 
dynamo, write to manufacturers of dynamos; 
they are in a better position to advise 
than we are. 
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Transv nt Advertisements 50 cents a line 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 


for each 


3. Grant—Gear Wheeis. See 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
‘**Bradley’s Power Hammers, the best in the 

world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y 

Drop and She ars. Williams, 


George 20. 


p. 


Presses, Punches 


White & Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Yo 
Ice and Refrigerating Machines, 170 sold, and :¢ 


successful. David Boyle, 521 Monroe St., Chicago, iil 
“How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N.Y. 


and | 


One Star Hack Saw will cut steel a whole day 
without filing. 
S. A. Smith. 23 So. Canal St.. Chicago, Ill., agent 


ton Mfg. Co.'s Emery Grinding Machinery. 


foundry refuse. It 
Separating Machine, 


Save small iron from 
Use the Woodruff Pat 
bon Machine Works, New Haven, Conn. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, — T. C. Dill Ma 
apr Company, Philadelphia, 

‘Twenty Years With the fase ator, 
Pray, Jr. 10.100 sold. Price, 50. 
seller; take no other 

Guild & Garrison, 
steam pumps, 
air pumps, 


pays. 
Audu- 


> by Thomas 
g2 Order of book 
Brooklyn, N. Y., manufacture 
vacuum pumps, vacuum apparatus, 
acid blowers, filter press pumps, ete. 
Split Pulleys at low prices, 
and appearance as Whole 


and of same strength 
Pulleys. Yocum & Son’s 


ae Works, Drinker St., Philadelphia, Pa. 

S.W. Card & Co., Mansfield. Mass., make every- 
thing in es line of Taps and Dies. S. A. Smith, 23 
|S. Canal St., Chicago, Western Agent. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th St.,N.Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 
| Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
|} son St., Chicago, Hl. 

Self-adjusting Hand-Screw for Pattern and Cabi- 
net Makers, Wood Workers. etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

Upright Drills and Iron Planers, for immediate 
delivery; prices reasonable. J. E. Snyder, Worces- 
ter, Mass 

Our catalogue of books for engineers and ma- 








| 


you | 


| 


' ton Ice 


Selden Packing for stuffing-box, with or without | 


rubber core. Randolph Brandt, 38 Cortlandt St., 
Light Special Machinery and Tools to order, 
Meriden Machine Tool Co., Meriden, Conn, 
Universal and Plain Milling Machines. Pedrick & 
Ayer, Philadelphia, Pa. 
Portable Cylinder Boring Machines. 
Ayer, Philadelphia, Pa. 


N.Y. 
The 


Pedrick & 


Our Automatic Gear Cutting Machine will increase | 


production 50%. The Superior Mach. Wks , Clev’d, O. 
Boston Gear Works, Boston, Mass. Gear cutting 
of every description ; noiseless gears a specialty. 


$13.00 I. Dea L. Drawing Stands. The origina) 
Send for postal. W.S. Rogers, Troy, N. Y 


| double 


echinists. mailed free to any address. Norman W. 
Henley & Co,, 150 Nassau Street, New York. 
Hyd. press, hyd. jacks, steam tables, accumula 


tors, cutting and stamping dies for sheet metal, foot 


press, ete. S. Hartley, Ko N.J.R.R.Ave., Newark, N.J. 

The Corliss Engine, by John T. Henthorn: A Man- 
ual especially adapte I ‘ice every-day use. $1, free 
by mail. Egbert P. Watson & Son, 150 Nassau 
street, New York. 

5 ih { “Only Drill Press built on 

32” ‘Ko-rekt’ principles, 

37’) evenif they come from Jersey.” 

4o/? | Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the me thods; 
95 illustrations. Price, 25 postpaid. E. & F 
Spon, 12 Cortlandt Street, New York. 


$1 


wish to become 
Hand Book of C 


Do you 
Hawkins’ 


an expert engineer 
alculations will greatly 
aid you. 10 parts, 25 cents each, orin 1 volume, 
$2.50. Catalogue. Theo. Audel & Co., Publishers, 
91 Liberty St., New York. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N. 
J., Who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete Location and equipment well adapted 
for Heavy Steamship Repairs, 


Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MAcHINtist, 96 Ful- 
ton St., New York. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the **Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, andthe 
“New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
| practice in testing engines and boilers. $2, 


Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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The Foster Machine Company of Westfield, 
Mass., is to erect a new brick factory 50x200 feet. 

The George B. Smith Foundry Company, Boston, 
Mass., will erect anew brick foundry 184x86 feet. 

G. H. Sutherland, Gainesville, Fla., will put in 
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The Greenfield Boiler Co. is a new concern lo- 
cated at Greenfield, Mass. I. N. Hopkins is treas- 
urer. 

Work on the new Enterprise Wire Works and 
ateel rod-mill, at Joliet. Ill., is going rapidly for- 
ward. 

The Montgomery (Ala.) Iron Works is being en- 
larged, to meet the increasing requirements of 

trade. 

L. W. Smith, of Canton, Me., is enlarging his tan- 
nery, and will put in a new boiler, engine and other 
fittings. 

Arrangements have, it is stated, been completed 
for the establishment of a plow factory at Besse- 
mer, Ala. 

George Forquer and C. T. Tooke will, it is stated, 
erect a machine shop and wood-working factory at 
Myers, Fla. 

The York Manufacturing Company, of Saco, Me., 
is to add new automatic machinery to its finishing 
department. 

The Salem Rolling-Mills Co., which is now erect- 
ing arolling-mill at Salem, Va., will, it is stated, be 
reorganized. 

A. B. Paterson and others, of Chicago, Il.. are to 
build new frictionless metal works, at Chatta- 
nooga, Tenn. 

The Actna Machine Company, of Hartford, Conn., 
has filed a certificate of increase of capital from 
$3,500 to $10,000. 

The St. Louis Steel Foundry Company has re- 
sumed operations in a new and extensive plant at 
East St. Louis, Tl. 

A $100,000 stock company is reported as being or- 
ganized, for the purpose of erecting a cotton-mill at 
Columbiana, Ala. 

The Armour Electric Light, Fuel and Power Com- 
pany, Chicago, Ill., has been incorporated, with a 
capital of $5,000,000. 

The Westcott Chuck Company, Oneida, N. Y., 
have issued catalogues of their chucks, in both 
French and German. 

W. G. Lunsford, of Birmingham, has purchased 

_ property on which to erect a foundry and machine 
shop at Attalla, Ala. 

The Baker Iron Company, Jasper, Tenn., will 
need full outfit of machinery for the manufacture 
of bar-iron and steel. 

An addition 80x100 feet will be made to the sheet- 
mill of the Reading (Pa.) Iron Co. The mill has 
been closed for repairs. 

The Polk County Mining Co., Ducktown, Tenn., 
is reported as to erect an electric light and power 
plant, at a cost of $10,000. 

The sheet-mil! 
ing, Pa., has shut down for repairs. 
80x100 feet, will be erected. 

Brown & Benton, a new firm manufacturing brass 
goods and household novelties, have established 
a factory at Meriden, Conn. 


f the Reading Iron Co., of Read- 
An addition, 


The Jasper Iron Company has been organized at 
Jasper, Tenn , to manufacture field hardware, car 
forgings, bar-iron and steel. 

The 
erect a five-story machine shop 74x91 feet. 
structure will cost about $40.000. 


Excelsior Iron Works, of Chicago, Ill., will 
The 


Efforts are being made to organize a stock com- 
pany to build a cotton-mill at Mooresville, N. C. 
J. W. Brown can give information. 

Pians are being prepared by the American Tube 
and Iron Company to extend its Youngstown (0O.) 
plant and increase the production, 

According to report, Ohio capitalists will organ- 
ize a stock company to erect an ice factory and 
cold storage plant in Pine Bluff, Ark. 

The New Berne (N. C.) Ice Co. will, it is reported, 
put in new machinery to increase the daily capac- 
ity of its ice factory from 8 to 16 tons. 

A project, it ig stated, has been placed on foot to 
organize a company to manufacture iron by an 
electrical process at Chattanooga, Tenn. 

The South Pittsburgh (Tenn.) Pipe Works has 
filed an amendment to its charter, increasing the 
capital stock from $1,000,000 to $2,000,000. 

A Buena Vista (Va.) party is reported as endeay- 
oring to organize a stock company for the purpose 
of erecting a paper-millin Little Rock, Ark. 

Another fertilizer and phosphate factory is re- 
ported as to be established at South Jacksonville, 


Fla. J. S. Smith, Jr., can give information. 
The tna Iron Works at Norfolk, Va., re- 


cently destroyed by fire, will be rebuilt at once 
with greater facilities and more conveniences. 

An electric lighting company is to be established 
at Portland, Conn. It will be capitalized at $60,- 
000, of which $7,000 has already been subscribed. 

The Griswold Knitting Machine Company, of 
New Haven, Conn., has been organized, for the pur- 
pose of manufacturing knitting and hosiery ma- 
chinery. 

The Beech Manufacturing Company, of Hartford, 
Conn., have decided to abandon their works in that 
city, and to remove their entire plant to Beacon 
Falls, Conn. 

The stockholders of the Magnetic Iron Ore Co., 
at Blacksburg, 8. C., have, it is stated, pledged 
$70,000 with which to build an iron furnace near 
Blacksburg. 

The new electric light plant at the navy yard at 
Brooklyn, N. Y., is nearly ready for business. 
The dynamo-room is completed, and the wires are 
belng strung. 





The Baltimore & Ohio has purchased a large tract 
of land at Cumberland, Md., on which will be built 
shops, consolidating a number of the smaller shops 
on the system. 

The Canadian Pacific Railway Company will erect 
a machine shop at Henderson, Me., for repairing 
the rolling stock of the road. An iron foundry is 
also contemplated. 

C. Y. Mayo, Jr., and D. C. Hunt have purchased 
an interest in the Pollard (Ala.) Mills, and the plant 
will be put in operation. New machinery will 
probably be added. 

The iron furnace lately reported as being built at 
Iron Gate, Va., by the A. K. Rarig Co., of Buena 
Vista, it is understood, being constructed for 
the Allegheny Iron Co. 


is, 


The Cold Storage Transportation Company, of 
Chicago, Ill., has lately been organized at Chicago, 
for the purpose of operating refrigerator cars. The 
capital stock is $500,000. 

H. C. Jernigan and A. D. Lipscomb are reported 
as having purchased the oil-mill and fertilizer fac- 
tory of M. T. Trawick, at Opelika, Ala , for $15.000, 
and as to operate same. 

The Carolina Midland Railroad Co. has, it is 
stated, selected site for its repair shops at Black- 
ville, S. C. Mike Brown, vice-president, of Barn- 
well, can give information. 

The Ross-Meehan Brake Shoe Foundry Company, 
Chattanooga, Tenn., has purchased the machinery 
of the old Globe Iron Works, at Sheffield, Ala., and 
will remove it to Chattanooga. 


The Whitman Agricultural Company, at St. 
Louis, Mo., has secured the old Excelsior foundry 
adjoining its plant. This addition will increase the 
molding-room by at least a third. 


A citizens’ committee has been appointed by the 
mayor of West Superior, Wis., to arrange for buiid- 
ing a highway viaduct one-quarter mile long over 
the railroad tracks at that place. 


The Acushnet Mills, of New Bedford, Mass., are to 
erect a large new mill, and greatly increase their 
facilities for manufacturing. The new mill is to be 
99x75 feet, and three stories high. 


Anson Field, of Jericho, Vt,, is reported as to 
move his pump works to Bedford City, Va,, and a 
stock company as to be incorporated, with Anson 
Field, president, to operate same. 


In connection with the Dennis & Roberts machine 
shop at Watkins, N. Y., E. H. Spicer intends to es- 
tablish a molding plant. A cupola will be bhilt, 
and castings of all kinds produced. 


The King Manufacturing Company has been or- 
ganized at Pine Biuff, Ark., with W. A. King as 
president; A. Brewster, vice-president, and J. M. 
Goza, secretary ; capital stock $27,000. 


F. H. Smith will prepare plans and estimates for 
the new bridge to be built across Jones’ Falls at 
Lexington street, Baltimore, Md., by the city. The 
city commissioner can give particulars. 


W. G. Lunsford, of Birmingham, Ala., bas, it is 
reported, purchased property from the Attalla Iron 
and Steel Company, on which his company will 
erect an iron foundry and machine shop. 


The Uncasville Mills, of Norwich, Conn., have de- 
cided to put in an electric plant for lighting their 
mill, and the Sibley Machine Company will make 
the shafting and pulleys to run the dynamos. 


The Callaway County Hardware Company, of 
Fulton, Mo., has been incorporated, with a capital 
of $15,600. Incorporators: S. E. Fisher, B. B. Muir, 
C. H. Bauer, W. A. Fisher and D. W. Whanger. 


An effort is being made by C. A. Corser and other 
Holyoke (Mass.) capitalists to have the Emerson 
steam coupling plant located in that city. Boston 
parties own a controlling interest in the device. 


The Freeholders of Morris County, N. J., have 
agreed to build a new iron bridge with 44 feet span 
and 16 feet roadway across the Rockaway River at 
Port Oram. The contract has not yet been awarded. 


52 


Justus Roe & Sons, Broadway, New York, 
have issued a circular and price list of metallic 
tape measures (steel and aluminum), also of various 
other appliances used by engineers, surveyors and 
others. 


The St. Joseph Bridge and Boiler Company, of 
St. Joseph, Mo., are making preparations for the 
removal of their entire plant to Pueblo, Col. They 
employ 150 men, and their monthly pay-roll amounts 
to $15,000, 


It is reported that a syndicate has been organ- 
ized by London, Glasgow and New York capitalists, 
to build tin-plate-mills at Embreeville, Tenn.—the 
new town which is being built by the Embreeville 
Iren and Freehold Co, 


Mr. George Hibsch, who has had many years ex 
perience in the foundry business, has established a 
foundry at No. 44 Plain street, Albany, N. Y., 
where he will devote special attention to making 
brass and composition castings. 


The National Malleable Iron Castings Company 
has purchased a 16-acre tract of land at the junc- 
tion of the Illinois Central and Belt Railways, at 
Chicago, as a site for the erection of a plant which 
will give employment to 600 men. 


The Proctor Steel Company will erect a steel 
plant at Johnson City, Tenn., to cost about $400,- 
000, and have a capacity of from 100 to 150 tons 
daily. This isthe only company in America using 
the Russian steel-making process. 





The stockholders of the Elliott’s Knob Iron Com- 
pany met at Staunton, Va., recently; F. F. Cinioth, 
of New York, was elected president; F. G. Frick, of 
Pittsburgh, vice-president; and H. M. Wegner, of 
Staunton, secretary and treasurer. 


The Henderson Light and Power Co., Henderson, 
N. C., lately organized to operate the electric light 
plant of the Henderson Electric and Gas Light Co., 
which it had recently purchased, has been incor- 
porated, with a capital stock of $10,000. 

The St. Louis Steel Foundry Company, whose 
works in East St. Louis, Ill., were destroyed by 
fire some six months ago, has completed a new and 
more commodious structure, and resumed opera- 
tions on a much larger scale than before. 


J. W. Morrison & Co., brass founders, of Youngs- 
town, O., are increasing the capacity of their plant, 
caused by a large volume of orders. Samuel T. 
Luce, of Boston, has been admitted to the firm, 
and its business will be largely extended. 

The Globe Iron Works Company, of Cleveland, 
O., has drawn plans for a 3,000-ton Mastlers steel 
tow barge. The boat is to be constructed entirely 
of steel, with the water bottom and collision bulk- 
heads, as used in the best class of tonnage. 

The Columbia Supply Company has filed articles 
of incorporation with the Secretary of State at 
Springfie:d, [ll., with C. D. Leach, C. A. Cox and 
John Francis as incorporators, to manufacture 
railroad supplies. The capital stock is $300,000. 


The new butt-weld tube department now being 
added to the plant of the Riverside Iron Works, at 
Wheeling, W. Va., will be ready for operation in 
about two weeks. The nail factory of this firm, 
which is second to the largest in the world, remains 
idle. 


The Hercules Foundry Company, incorporated 
in Massachusetts with A. L. Rand president, and 
O. B. Cole treasurer, has lately purchased and will 
complete the iron foundry of the Pike Manu- 
facturing Company, in course of erection at Pell 
City, Ala. 

In our issue of Aug. 27 we referred to a rumor 
that W. P. Thompson and J. R. Williams were to 
start a machine shop at Opelika, Ala. The item 
should have read: T. W. Thompson and J. R. 
Williams are erecting a machine and boiler shop at 
Opelika, Ala. 

An addition is being made to the Phoenix Roll 
Works of Seman, Sleeth & Black, which will give 
to the machine shop inereased space amounting to 
about 4,800 feet. New machinery will be added 
when the building is finished. A new tubular boiler 
also is being added. 

The Central Car Repair and Manufacturing Com- 
pany, which recently took possession of the Whitely 
Reaper Works, at Springfield, O., has a number of 
strong railroad men interested, and has a capital of 
$500,000. It will be several weeks before the works 
will be in operation. 

The Vulcan Iron Works, located at New Britain, 
Conn ,and owned by the Bridgeport Malleable Iron 
Company, are to be enlarged by theerection of two 
new buildings 70x227 and 47x106 feet respectively; 
they will be only one story high, but will have 
every modern appliance. 

H. Lloyd Sons Co., proprietors of the Kensington 
Iron Works at Pittsburgh, have applied for a char- 
ter for a corporation to be known as the H. Lloyd 
Sons Company. The object of making application 
for the charter is to change the firm from a part- 
nership to a corporation. 

The Snow Steam Pump Works, Buffalo, N. Y., 
has filled an order for a compound duplex pump 
for a German firm. The works of the Snow Com- 
pany have been in operation less than a year, and 
an order for a large pump from Germany will un- 
doubtedly be encouraging. 

The Delaware, Lackawanna & Western is erect- 
ing a new building at Hoboken, N. J., for the 
manufacture of Pintsch gas for the lighting of its 
passenger cars. The Chicago, St. Paul, Minneapo- 
lis & Omaha road has a similar plant now in course 
of erection at Minneapolis. 


The Duquesne (Pa.) Tube Company's $90,000 ad 
dition to its pipe-miil has been completed. This 
department will employ 200 additional men, and as 
soon as these men are set to work the company 
will begin the erection of a large butt weld mill. 
In the future this firm will make its own gas from 
coal, having just completed a large plant. 


The Rolled Steel Carriage Wheel Company, 
whose plant is being erected at Kensington, Pa., 
will probably be ready for operations by October 
ist. The cOmpany is extending its work to car- 
riage and wagon wheels of all descriptions, and 
also tubing for boilers’ and plumbers’ purposes. 


San Diego, Cal., is to have an iron and stee 
plant, the ore coming from Bernardino County, 100 
miles distant. Crude petroleum will be the fuel 
used. Dr. Charles J. Eames, of New York, is the 
leading promoter of the enterprise. The city of 
San Diego has raised $200,000 as a subsidy for the 
plant. 


There is water-works agitation in Davenport, 
Ia.; Pueblo, Colo.; Hartford, Conn.; Blissfield, 
Mich.; La Crosse, Wis.; New Britain, Conn.; Louis 
ville, Ky.; Mount Pleasant, Ia.; Shelton, Wash.; 
Detroit, Minn.; Willoughby, 0.; Walton, N. Y. 
Border City, Mass.; Greencove Springs, Fla.; Graf- 
ton, W. Va. 


The Extensible Car Step Company has been in- 
corporated, with office at Kalamazoo, Mich., and 
capital stock of $100,000. The company will manu- 
The stockholders are: 





facture extensible car steps. 








Hiram B. Peck, Kalamazoo; Milton E. Company, 
Hamilton; A. M. Granger and George S. Johnson, 
of Grand Rapids. 

There is water-works agitation in Plaquemine, 
La.; Renovo, Pa.; Spokane, Wash.; Jackson, Mich.; 
Monroe, La.; Gonzales, Texas; Snohomish City, 
Wash.; Berkeley, Cal.; Hackensack, N. J.; Moline, 
Ill.; Kansas City, Mo; Milton, Wash.; Shelton, 
Conn.; Le Sueur, Minn. 


Ground has been broken for the new works of 
the Wilkes Rolling-mill Company, of Sharon, Pa. 
Two buildings will be erected, one 60x64 for the en- 
gine and rolls, and the other 36x160 for the pud- 
dling department. Some of the machinery is now 
on the ground, and is expected will be in operation 
in three or four months. 


The Ludlow Valve Manufacturing Company, 
with $700,000 capital stock, was incorporated in 
Essex County, New Jersey, recently. The incor- 
porators are Max Nathan, George H. Stover and 
David Colman, of this city; John T. Christy, of 
Troy, and F. W. Wheeler, of Montclair. The con- 
cern will manufacture valves and hydrants in 
Montclair. 


A practical paper manufacturer of Buena Vista, 
Va., has offered to put $5,000 into a paper-mill at 
Little Rock, Ark., if a stock company could be or- 
ganized at that place. He believes that the cotton- 
seed hulls, cotton waste and cottonwood trees so 
abundant in that region could be utilized to fine 
advantage in the manufacture of a good grade of 
news paper. 


It is stated that the Baldwin Locomotive Works 
at Philadelphia will establish a test department of 
their own, which will be available to railroad com- 
panies desiring to have tests made of locomotives. 
This department will be equipped with the latest 
forms of apparatus, and will be in charge of com- 
petent men who are continuously employed in this 
class of work. 


H. W. Ensign, of the Ensign Manufacturing Com- 
pany, of Huntington, W. Va., will be the superin- 
tendent of the new freight car works to be built at 
Carteret, N. J., by the Canda Manufacturing Co. 
An order has been placed with Craig Ridgway & 
Son, of Coatesville, Pa., for the equipment of hy- 
draulic cranes. The new works expect to be in 
operation in part by November 1. 


Chas. P. Willard & Co., Chicago, Ill, have re- 
cently shipped to Burmah, India, a complete 
marine outfit for a small steamship, securing the 
contract against active competition of English 
builders. The West Coast Lumberman, from which 
we gather the facts, says: This is quite a victory 
for the American machinist—a fact which the 
AMERICAN MACHINIST is pieased to note. 


The new shops of the Hanover Foundry and Ma- 
chine Company, Hanover, Pa,, will be: Foundry, 
60x70 feet; machine shop, 90x140 feet. The capital 
is limited to $109,000, of which about half has been 
paid in. The company will manufacture engines, 
threshers, mill machinery (including paper- mills). 
The shops will be ready about the first of Decem- 
ber, and will have connection with the P. R. R. and 
Ww... B. &. 


The James Leffel & Co., Springfield, Ohio, and 110 
Liberty street, New York, have issued a new cata- 
logue of water-wheels. It is finely printed on ex- 
cellent paper, and handsomely illustrated with 
cuts of water-wheels and plans for placing wheels 
both upon upright and horizontal shafts. Plans 
for measuring the flow of water are illustrated and 
described, and new tables are presented, along with 
information that will be valuable to those inter- 
ested in water power. 





es 
Parallel Motions. 





By Pror. A. Maclay. 


(1) THE USE AND ABUSE OF THE NAME, 
Point paths in mechanisms, or, as they may 
be more shortly termed, mechanical loct, form 
an and useful branch of study 
that has not as yet received very much at- 
tention from writers of books on drawing. 


interesting 


It isa study that may be made to give an 
excellent training in accurate drawing, and 
at the same time to impart some knowledge 
of the practical application of geometrical 
principles. There three well-known 
classes of mechanism from which examples 
may be taken: (1) pantographs; (2) straight 
line motions, and (3) valve gears. 

(1) The first includes those mechanisms 
in which two or more points move in simi- 
lar paths; (2) the class includes 
those in which one point is made to move 
either exactly or very approximately in a 
straight line, without the direct of 
straight guides, and (3) the third class re- 
fers to arrangements in which the motion of 
slide valves depends upon the variable rela- 
tive paths which can be given to one or 


are 


second 


use 


more points in each gear. In the present 
papers it is proposed to give some examples 
of the first two classes combined, under the 


head of parallel motions, and the younger 
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readers of this journal may find it worth 
their while to draw them out. First a word 
or two as to the name. Rankine defines 
parallel motions as ‘‘ jointed combinations of 
link work, designed to guide the motion of the 
piston rod either exactly or approximately tn a 
straight line, in order to avoid the friction 
which attends the use of straight guides.” 
This appears to be the ancient and honora- 
ble use of the term, as we find it so used by 
Watt himself in his letter to his son, in No- 
vember, 1808, in which he explains how the 
idea of ‘‘ the construction, afterwards called 
the parallel motion” originated (1784) in his 
mind, winding up with the famous declara- 
tion: ‘‘ Though I am not over anxious after 
fame, yet I am more proud of the parallel 
motion than of any other invention I have 
ever made.” But as thus applied the name 
cannot be said to be in any way appropriate, 
since no two points in any of these so-called 
parallel motions move in parallel paths. If, 
however, we call them what they really are, 
viz., straight line motions, approximate or ex- 
act, then the term parallel motions may be 
very consistently applied to combinations in 
which two or more points are made to move 
in parallel straight lines, viz., to panto- 
graphic applications of straight line motions, 
and it is in this sense the above heading is 
used. 
(2)—THE PANTOGRAPH. 


There are two varieties of this mechanism; 
(1) the ordinary pantograph, and (2) the 
skew pantograph, or plagiograph. The geo- 
metrical principle upon which the ordinary 
pantograph is based is very simple. It de- 
pends upon the well-known properties of 
similar triangles. 

Let B D J H, Fig. 1, be any parallelo- 
gram, and let A XK be any transversa]* inter- 
secting the sides BH, D J, and the sides 
D B, HJ, produced at the four points A, Z, 
G and K. Further, let the figure be sup- 
posed to represent links pin-jointed together 
at B,D, J and H. Then if one of these 
transversal points be made a fixed fulcrum 
or pivot, and the linkage be turned about | 
that point, it will be found that the other} 
three points on the transversal (1) always lie 
ona straight line passing through the fulcrum ; 
(2) always move in similar paths in the pro- 
portion of their distances from the fulcrum. 
Thus, for example, suppose that we fix 
point A, and cause the point A to move in 


| P : . | 
them must be similar,and proportional to| their respective distances from the fulcrum | DG:! 
| rT 


those distances. 

This principle has had two important ap- 
plications; (1) to the reduction or enlarge- 
ment of drawings, and (2) to the duplication 
of straight line paths in mechanisms. 

Fig. 2 shows a line diagram of the draw- 


ing instrument known as the pantograph. | 


It consists of four links connected together 
so as to form a parallelogram. One inter- 
section of atransversalis made a fixed point, 
and the relative motions of the other two 
are employed to enlarge or reduce drawings. 
The four links are permanently connected at 
two opposite joints of the parallelogram, but 


the other two joints are made easily discon- | 
nectable for varying the scale of the repro- 


duction. 
There are two ways of using the instru- 
ment. In the one, the two describing points 


point G. Thusif Bbe the guided point, F 
will enlarge the representation in the pro-| 


F be} 


xsy 


( Ps 
. 73 on the other hand, if 
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portion 


guided, B will reduce the representation in 


i. Bo 
the proportion ——. 


FQ 

To alter the scale of the representation, it 
is only_necessary to disconnect joints A and 
C, and fix them in different | 
position, taking care that the distances B C 
and D F'are in the proportion required, and 
that the parallelism of the links is strictly 
preserved. Thus, for example, suppose 
that in #’s reproduction of 4's movements 
the scale of therepresentation is to be altered 


anew some 
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from * to —_", the change can be made 
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the straight line A’ K, then it will be found 
that the intermediate points H and G on the 
straight line A A will in like manner move 
in the straight lines H’ Hand G' @ parallel 
to K’ K. Alsoif any other parallel link be 
added, such as ( J, the same will be true of 
the point /’in which it is intersected by the 
transversal. F' will move in the straight 
line F’ F parallel to A’ A. Further, it will | 
be found that the range of motion in each | 
‘ase is proportional to the radii A H, A F,| 
A Gand A K respectively. 

For since by the nature of the construction 
suppesed, opposite links must always remain 
parallel, then, by the principle of similar 
triangles, A HZ, A F and A G must continue | 
in the same ratio as A B, A Cand A D. But| 
the three latter lengths are fixed, ¢. ¢., their | 
ratio is constant. Therefore the ratio of the 
three former lengths is also invariable. And | 
if K 1 be drawn parallel to J D, and A D} 
be produced to meet it, the same thing must | 
hold good for A Z and A kK. Thus, A £: 
AR? AG: AR > ADB: A C2AaD AL 
(1) Therefore the distance of any one of 
the four points #, F, Gand X from the ful- 
crum A is always in the same ratio to that of 
any other point, in whatever position the 
linkage may be turned. Again, by exactly 
the same reasoning it can be shown that 
BE: OF DG:LE:: AB: A C: AD: 
A L (2) ¢. e., that the ratio of the lengths 
B E, C F, ete., is also constant in all posi- 
tions of the linkage. Therefore if,the points 
A, E, F, Gand Kare ona straight line to 
begin with, they will remain on a straight 
line in all positions of the mechanism, and it 
has been shown that in all positions they 
preserve the same ratio of distance from the 
fulcrum. Therefore the paths described by 








* Any line, straight or curved, which cuts a sys- 
tem of other lines. 








Fig. 2. 


He 


PARALLEL MOTIONS. 


are on opposite sides of the fixed point or 
fulcrum joint, and in the other they are both 
By the former arrange- 
ment the fulcrum may be fixed to the board 
between the drawing and the copy, but the 
copy is upside down relatively to the origi- 
nal. 


on the same side. 


The other arrangement is as shown in 
Fig. 2, in which a, }, cand d are the four 
links jointed together at A, B, Cand D. A 
line drawn through the hinge joint B, for 
example, intersects link a at ¥, and link ¢ at 
G. ‘Then if G be made a fixed point, the 
distances G Band G F' will preserve a con- 
stant ratio throughout the entire range of 
movement of the instrument. If, therefore, 
pencils or tracing points be placed at Band 
F, and one of them be guided to follow the 
outline of any figure within the range of 
motion of the instrument, the other will 


copy or reproduce it in the proportion of | 
‘ 





ing the position of pencil /, making D' F': 
. “—e Ye Wn” (; ae 
BO::FG:B DH FG The 
BC BG 
new setting of the instrument would now 


(7 or 


be as shown in heavy dotted lines, and 
would follow Bin the required proportion; 
but the same alteration can be made with- 
out the inconvenience of having to change 
the position of the pencil /’on the link a. 
Thus let #’ D be a fixed length, and let the 


alteration of scale be as_ before, from 
"Gy ae: =e . oe 4 
PG to I Pe Firstly, then, for joint C on 
BG BG 

link d we must have PG: BG::DF: 

> G uM 
BC or BC = B ae _ Secondly, for 
Y 7 


joint A onlink a, we have D' A BC. 
Again, since D G@ is a fixed length, we must 
alter joint A on link 4, and joint C on link 
c. Forthe former we have ’ G:BG:: 





,_BGxDG 
; FG 


we have 


, A’ or B 


For 


the latter, C 
A. 

To enable such changes to be readily and 
accurately made, each link is graduated like 
a scale, and relative positions marked by the 
same numbers on all four links. To keep 
the links parallel to the surface of the paper 
and facilitate their movements on it, a roller 
is provided at D. 

Pees eae 
Fast Mail Carrying. 
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Quite a remarkable feat in the way of fast 
traveling by land and water is related in the 
following account, which we take from : 
daily paper. 

The mail from Yokohama via the ‘‘ Em- 
press of Japan,” which reached Vancouver 
after a ten-days voyage across the Pacific, 
and which was sent on by special train over 
the Canadian Pacific and the New York Cen- 
tral & Hudson River Railroad, arrived in 
this city at 4.43 yesterday morning. 

The steamer ‘‘City of New York,” for 
which it was intended, was advertised to 
leave at 5 a. M. from her dock. It was 
thought then that the mail could not be put 
on the steamer in time, but the attempt was 
successfully made. The mail pouches were 
hustled into a big wagon and drawn to the 
steamer by four horses. If the ‘‘City of 
New York” has luck the mail will arrive in 
England on Sept. 9, and will be a record 
breaker from Japan. 

The ‘‘ Empress of Japan” left Yokohama 


1 


on Aug. 19, and reached Vancouver on Aug. 
29. The special train over the Canadian 


Pacific started immediately and arrived at 
Brockville at 9.40 on Tuesday morning, or 
in just three days and ten hours from the 
Pacific coast. Express trains take five days 
and eighteen hours to make the run, which 
is 2,859 miles. The New York Central peo- 
ple took the mail at Morristown, on the St. 
Lawrence River, and carried it over the 
Rome, Watertown & Ogdensburg Road to 
Utica, a distance of 123 miles, in 153 minutes. 
This fast run was made on a single-track 
road. The train stopped three times and 
slowed down twice in passing over bridges 
which were undergoing repairs. From 
Utica to Albany the distance is 94 67-100 
miles, and the flier covered it in exactly 
ninety minutes. The train left Albany at 
2.02 o’clock, and rolled into the Grand Cen- 
tral station at 4.43 a. M., having scurried 
over 143 miles of railroad in 141 minutes. 

To this is to be added the furtfter fact that 
the “City of New York” on this trip 
broke the record for the eastward passage, 
which she made in 5 days, 22 hours, 30 
minutes, making the time of the mail from 
Yokohama and Liverpool, a distance of 15,- 
000 miles, something under 20 days, or about 
750 miles per day. 
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Exclusive Manufacturers. 


We have received from the Pratt & Whit- 
ney Co..of Hartford, Conn., a letter con- 
taining the following statement of fact : 

‘‘In your issue of the 10th inst. we notice 
an article relating to the purchase of guns 
by the Chinese government. in which you 
speak of the Hotchkiss rapid-firing gun be- 
ing made by the Pratt & Whitney Co. and 
Colt’s Armory. 

‘* We beg to say that we have the exclu- 
right in U. S. A. for the manu- 
facture of the Hotchkiss gun. The Colt’s 
Armory does not and never did make the 
Hotchkiss gun.” 


clusive 


ne 

A correspondent who gives us no address 
except the rather uncertain one of Brook- 
lyn, asks us to name some party in Brook- 
lyn who will give private instruction in 
drawing. While we do not personally know 
of such a party, we bave no doubt but he 
could be found—a half dozen of him—if the 
proper means were taken, But we could hard- 
ly help our friend—if we tried never so hard, 
who has no other address than Brooklyn. 

_ 

We have received a copy of the 1890-91 
Catalogue of the Ohio State University, at 
Columbus. It affords evidence that good 
educational work is being done there, and 
that the school is prepared to do still better 
work in the future. It announced that 
the terms of admission to the courses in en- 


is 


gineering have been changed somewhat, a 
statement of the present conditions being 





given in the Cutalogue. 
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Machinists’ Supplies and Iron. 


New York, September 12, 1891. 


Iron—American Pig—Stocks are offering more 
freely, with an easier tendency. No important 


business 1s reported. 


We quote: Standard Northern brands, No. 1 
Foundry. $16.75 to $18; No. 2 is selling at $15.50 


to $16.50, and Gray Forge at $13.90 to $15. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.75 to $16 for No. 
2; and $14 to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $2 
ton, $20.50. 

Copper—Lake Copper is firmer. in sympathy with 
stronger advices from abroad, and holders’ inside 
figure is strictly 1234c., while some continue to ask 
12%c. There is more or less inquiry, but no busi- 
ness of importance. Casting copper is steady at 
1144c. to 114c.; and Arizona Ingot is quiet at 12c. to 
1244¢ 

L oad~ 
to 4.55¢e. 
any prospect of business. 


3,and Egling- 


Holders of Pig Lead continue to ask 4.50c. 
. while buyers offer 4.40c. to 4 45c. without 
The market remains 


quiet, and sellers are rather reserved in their offer- 
ings. It is claimed that 4 4744éc. would buy. 
Spelter—The market is quiet at 490c. to 4.95e. 


asked for shipments to New York. Consumers are 
feeling the market. preparatory to placing some 
contracts. Business has been deciined at a shade 
under the price named for good brands. 


Tin—The market is quiet, with no disposition to 
operate. Higher quotations abroad influenced a 


firmer feeling here, and the asking rates were 
20.100, 

Antimony—Prices are lower, in sympathy with 
weaker advices from abroad at unchanged figures 

We quote: Hallett’s, 9%%c.; Cookson’s, 12c.; and 
104%c. for L. X. 

Lard—The market is steady at 56c. to 57e. for 
Prime City, according to holder and quantity. 
Western on spot is quoted at 55e. 


— 
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A good dr’fts’n and excellent designer, with con- 
sid’ble exp. in mak’g special tools, etec., also having 


| exp.inthe control of men, seeks change of position; 


good reasons given; refs. Box 57, Am. MACHINIST. 
Position wanted by first-class mechanical drafts- 
man, with good experience in steam and maripe 
engine, ice and mining machinery, sugar refineries, 
steel works, designing of factories, and general en- 
gineering. H.S., AMERICAN MACHINIST. 
Wanted—A position as supt. or foreman by a 
first-class mechanic; thoroughly understands model, 
die and tool making; has been connected with 
some of the finest work done in the country. Cor- 


| respondence solicited, references exchanged. Ad- 


dress Box 51, AMERICAN MACHINIST. 


Shall need by January next a draftsman. accus- 
tomed to latest practice in small tools for turret 
lathes, bolt cutters, and kindred machinery; one 
able to put such tool making ona manufacturing 
basis; a technical graduate preferred. Address, 
stating age, experience, and salary expected, Box 
56, AMERICAN MACHINIST. 

Wanted—At a machine shop near New York, 
employing about fifty men, a thoroughly com- 
petent foreman having immediate charge of men, 
who is willing to carry out ideas, methods and 


orders given him. in as thorough and conscien 
tious manner as he would do if they originated 


with himself; one methodical in his habits. and 
thoroughly acquainted with, and capable of admin- 
istering efficient shop discipline, to the end that the 
work turned out will be done skillfully and eco- 
nomically. A man with technical education or 
some training in technical school or its equivalent 
preferred; state age, experience, and salary re- 
quired. A. B. C., AM. MACHINIST. 





Js MISCELLANEOUS WANTS *& 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





THE DEANE 


OF HOLYOKE 


} STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





OF TOOL & DIE STEEL 


Pittsburgh, Pa. 
Chicago, Ills. 
New York, N. Y. 


of Uniform Quality and Great Strength. 





Drill 
Saws. 
on trial. 


Presses, 





Improved Screw Cutting 
Foot and Power. 


Shapers, Band, 


Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’'l Agents. 


LATHES 


Circular and _ Scroll 
Lathes 


SIDNEY, OHIO. j 








* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue. 

Steam engine designer, high speed & compound, 
desires perm’t position; refs. Adrian, Am. Macu. 

Wanted—Competent draftsman on printing ma 
chinery. Address Cylinder, Box 58, AM. MACHINIST. 

Mechanical engineer wants a position as drafts- 
man, orinany branch of mechanical or electrical 
engineering. Address Mechanical, Am. MACHINIST. 

Wanted—A position for experimental, fine me- 
chanical or small tool work in a machine shop. 
Address G. P. K., care AMERICAN MACHINIST. 

Young mech. eng. (31) draftsman & designer, exp’d 
in engines, cranes, machine tools, also as traveling 
salesman, desires engagement, “* Speed,’’ Am. MACH. 

Young man with some experience wants situa- 
tion as assistant engineer; wages no object. Al. 
Brown, 462 Main St., Cambridgeport, Mass. 

Wanted—A first-class machinist with executive 
ability, as foreman of a machine shop building gas 
engines. Address Box 59, AMERICAN MACHINIST. 

Designer and draftsman wants position; has had 
experience in cranes, machine tools, steam engines 
and buildings; graduate of leading technical col- 
lege, and has had shop exp. Box 54, AM. MACHINIST. 

Wanted—A first-class foundry foreman on print- 
ing press and general work. A young man pre- 
ferred. Address, giving age, past and present em- 
ployers, W. H. M., Box 235, Boston, Mass. 

Wanted—A @orougnly competent engineer, one | 
who is capable of running engine and handling a | 
large steam plant; must be able to furnish first 
class reference. Address Box 55, Am. MACHINIST. 

Wanted—A first-class mechanic, conversant with 
the construction, repairing and operation of loco 
motives in all details; applicants must be temper 
ate, givingrefs., and salary expected. Wm, Douglas, 
Gen’! Supt. M. & N. E. R. R., Manistee, Mich. 

Mech. engineer with 12 yrs. practical experience, 
who has successfully filled important positions in 
large mfg. concerns, is open for engagement. Ex- 
perienced in modern methods of manufacture, anc 
in the handling of men. Box 60, AM, MACHINIST. 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d.O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa, 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the wore for $50. Address 
C. Hf. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the —— 
trade. Bluefield Lron Works, Bluefield, W. 

Wanted—Novelties to build. McNair hs c om- 
pany, Meadville, Pa. 


Piping wrench patent for sale outright, or on 
royalty. Bruce Hough, W. Gardner, Mass. 
Railroad accidents made nearly harmless; wants 


partner in patent. F. Taaffe, 120 Charles St., N. Y. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

Fine Automatic Machy. Punch, Die & Screw Mach. 
Work Specialities. Send sample for low estimates. 
Novelty Mach. Works, Orange, N. J. P. O. Box 434. 
_ For Sale Cheap or Exchange—Eleven right and 
ieft modern Patent Automatic Cut-off Engine Pat 
terns & Drawings, from 10” to 20’, B9, Am. Macu 

For Sale—Three 3-ton jib cranes, 20 feet height 
of mast, swing in space of 35 feet. Apply to The 
J. Morton Poole Company, Wilmington, Delaware 

Wanted—Agents for the Machinists’ Hand-book 
on lathe screw cutting, figuring speed,setting valves, 
etec., etc. Price 50 cts. Loetzer & Bynon, Sayre, Pa. 

Wanted Practical and original shop kinks for 
rewiwer: rs’ og ong will pay for all used. 
A. / , 42 Church Street, Cleveland, O. 

Ww stony A good second-hand planer, size about 
42 inches x 40 inches x 10 ft.; state condition, name 
of maker, and lowest price to F. Huetteman & Co., 
Detroit, Michigan. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 

A young mech. engineer, having good exp. in 
fine and also large work, drafting, designing, con- 
trolling men, and having a specialty of unusual 
value, would associate himself witha young man of 
good business exp. and qualific ations, having capi- 
tal to push the same after an inexpensive experi- 
ment gives satisfaction; reliable parties only desired, 
investigation made. Practical, AM. MACHINIST. 
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REPUTATION. 
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t Men test everything in this world 
by what it produces. 


2000 


Je 
ee 











| IN USE 
:} BRADLEY & COMPANY, 
JA SYRACUSE, N. Y. 


BRANCHES IN NEW YORK anb BOSTON. 





LT 
SEE BES 





John S. Leng’s Son & Co. New York, 





FIRST LESSONS IN 


METAL WORKING 


By Pror. ALFRED COMPTON, 
i2zmo., Cloth, + S1.50 


JNO. WILEY & SONS, 


53 E. 1oth Street, New York, 





PROVIDENCE, R. I. 


Beaman & Smith, 21-In. Lathe 








A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 


GEORGE HIBSCH, 4 1-2 Plain St., Albany, N.Y. 





TELEPHONE CALL, 9380 CORTLANDT. 


—* 4a8. E. SLEIGHT, 







Efubvert’s French 


vip S; &; EMERY PAPER 
+e ERs 






TAPS. DIES, 
And Machine Screws. 


“RUNOLET, NEW YORK.” 


TAPES AND RULES. 


CABLE . ADORESS, 





FOR SALE 
SECOND-HAND MACHINERY. 


Planer, planes 54 inch wide, 244 feet long, Betts Machine Co, 
Planer, planes 72 inch wide, 1245 ft. long, L. W. Pond Mach. Co 
The above tools can be seen running. 

Planer, planes 30inch wide, 8 ft. long, Dd. 
Planer, » pl ines 30inch wide, 5 ft. long, Cove Machine Co, 
Engine Lathe, 54inch swing, 21 ft. bed, Putnam Machine Co, 

Engine L athe, 24 inch swing, 20 ft. be d, with three tool 
shafting rests, W. Pond. 
, 16 inch swing 8{t. bed with taper: dies hment, 
Vheeler. 
Putnam Machine Co. 


W. Pond. 


Engine Lathe 


Upright Drill, 30 inch swing, 

Winch = 61t. Engine Lathe. 

Sellers Bolt Cutter 11 2 ineh 

30 inch Boring Mill. 

Large Index Milling Machine 
r'wo-Rement Stay Rolt Cutters (Double) 
One 36 ine = Snyde r Pr at, Up right Drill (Ne' Ww), 
One 23 ine 


GEORGE PLACE, 120 Dreedwer, New York. 








Fine Taps, Dies, Reamers, Etc. 


Lightning and Green River Screw Plates. 


Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses, 
Tire Benders, Tire Upsetters and 
Other Labor-saving ools. Send 
for Price List 


WILEY & RUSSELL MFC.CO., CREENFIELD, MASS. 
New York Agency, No. 126 Liberty Street. 














TROPARDHORVOS DOA DIOS QML 


SDED'SOXR ORG NBOR 
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‘No Rubber Cushions to wear out, 2 
-No Straps fo break.a 9 & 2 223 
‘No Springs fo crystallize, 3 & @ 
adjustments to be made, & 3 
‘No alteration in sel for lightor 
vexe- Reavy b 
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” THE HACKNEY HAMMER CO., CLEVELAND, O. 





ESs0PS STEE 


ANUFACTORY, 


WILLIAM JESSOP & SONS, LD. 





SHEFFI 


For TOGLS, DRILLS, 
DIES, &C, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





Chief American Office, 


ELD, 
91 JOHN ST., NEW YORK. 


ENCLAND. 














R. MUSHET S 


“re OT EELS. 


an 
TITANIC 


11 & 13 Oliver St., 


ow to get the best results with “‘R. MUSHET’S SPECIAL 


eTERL.*" Greatly increase rout, speeds and feeds. then compare 
the work you turn off with that done by an KR. -4 known Steel 
This will make the first cost of “* Mushet’s” cant. 


B. M. JONES & co., 


Sole Representatives in the United States. 
BOSTON, MASS. 
143 Liberty St... NEW YORK. 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., 
SEND FOR CIRCULAR. 


BOSTON, MASS. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 


We are prepared to take Contracts for applying 
titeam Pipe and Boiler Coverings in any part of the 


United States. 


BW. JOHNS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 











1 THE STANDARD 





87 MAIDEN LANE, 
NEW YORE 
























BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! LATE DESIGNS! | 


























SEPTEMBER 17, 1891] 





AMERICAN — 


MACHINIST 








NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 
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FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. ‘Govefnment for all the new 
Cruisers and Gunboats built for the Navy. 





ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
= No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





“EBERLIN IRON ania CO, 


Office and Works: 





East cheb one 


Y 


a} 
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The above illustration shows an interior view of the Machine Shop designed and built by us for the 


Newport News Ship Building & Dry Dock Co., 


taken looking diagonally across the Mac hine Shop into the gallery floor, 


at Newport News, Va. The photograph was 


and shows the 


first and second floors in the lean-to and the traveling crane in the main portion 


of the Machine Shop. 


The building is 100 ft. 


in width by 300 ft. in length, 


the central portion being 50 ft. in width, two stories high, with a 


wing on each side 25 ft. in width. 


The floor space in the 


central portion of the building is served by a 
hydraulic crane as shown in the illustration. 


SEND FOR OUR 11 L USTRATE D CATALOGUE. 





AGENCIES: 


S. W. BOWLES, Jr., Western Manager, 
556 Rookery Building, Chicayo, II. 


W. E. STEARNS, 
318 Odd Fellows Building, St. Louis, Mo. 





FITCHEURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, FITCHBURG, ‘me. 


ATALOGUE 


SEND F -OR CA 


MACHINERY. 


48-inch Planer. 









30 tick 42 inch per 60 inch Pulley Lathes 


For Simultaneously Boring and Turning Pulleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 

Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manutacturer, 


§. W. GOODYEAR, Waterbury, Ct. 























Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 


NEW YORK CITY, 








EA 
EA 
EA 


UTTIN 
UTTIN 


l Gem 


LELAND, FAULGONER & NORTON Cf, 


DETROIT, MICH. 
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EDEL IPD IDEALS 


‘BUFFALO BLOWERS. 


el Vea sZpts uth LAist Es! 
BUFFALO ORG: CO., BUFFALO, ~<a —_— 








THE “DODGE INDEPENDENCE ” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 

| Can be put on withoui 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6” to 
60’ diameter in stock, 


COOKE & C0., 


fhe. soa, 
iene MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 








SEND FOR CATALOGUE. 


IRCESTER MACHINE SCREW CO. 






A 
Manufact urers of Set, Cap & 
Machine Screws, Studs, ete, 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F W. BaRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William St., London, KE, C., England, 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Brituin as in the U. S. Competent draftsmen em 
ployed on premises. We refer to wellknown men in the 
machine trades for whom we have done business. 





Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


x HARS 


Gear cutters mathematically designed and made 
for small gearing of clock and watch work, either 
| epicyeloidal or involute, also wheel and _ pinion 
| cutting of the above sizes. 


AMERICAN WATCH TOOL CO. 


WALTHAM, MASS. 


Bussell’s Patent Interchangeable Lathe Tool 


Kasily Adjusted, 





lime Saving. 








—— 


i 
4 
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No Bolts or Serews, 
For full information, address 
S. W. REESE & CO., Sole Manufre. 9 
1862 FULTON STREET, YORK. 
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ww 


LE ‘COUN 














Cc. W. T, 
SOUTH NORWALK, CONN. 
i REDUCED PRICE OF LE COUNT'S 
= HEAVY STEEL 00G 2 = = = 
pe Inch Price S4e5 ew 
o ) 38 $ wsos = 
oe M3... eae aco 
oh 5-8... 60 = 23S 
Ms > ~ = © 
foe { 3-4.. 608 32 = 
Be . 5......78 W253 
S=B 6....1 a 703m 3 ei 
an 2 11-8. War, 3 
POS 8...114 80 Sos 2 
aus 9....138 ee —) 
o % > - 2? & ED 
— 35 10 1 1-2 % S3e 569 
"ba ll....184..... 110 BBS & See 
ES q 12....2 1209-8 2 
225 13....2 14 1.35538 es 
gl 212 145 58% 
SSS 15 3 : 1.60 <2 so 
25° 32 o=s fom 
3 16 3 1-2.. 183 52> 5 6D 
Sa 17....4 5 fo eO 
we 18....41-2 age 5 
A= ) 3.2% BRA 
we Full set of 19 923.60 BS > > 
3 xt 2 4.00 o> Seq 
a) 21 (ext.) 6 5.00 == eM 
One — Set of 8—by 1-4 inches to 20 inch, $ 6.25 


of 12—by 14 in. to 2in. continued by 1-2 in, to4 in, 13.25 


These goods are 
L’t’'d, 


One & 


for sale by CHAS. CHURCHILL & CO., 
21 Cross St., London, England. 





Two second-hand Harris Corliss Engines, 
75 and 150 H. P., for sale; one 50 and one 6 
H. P. Westinghouse ; 50 H. P. Buckeye; 
also a full line of new Engines, both high and 
medium speed, with or without 
Cut-off. Send for quotations. 


S. L. HOLT & BART, 


G7 SUDBURY STREET, 
BOSTON, MASS. 


one 


Automatic 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


tf Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whe rle cx — every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 





Hoist. 


whip 








One hundred and eleven in use at the largest 
ag Hay de mpate in the World, of N. ¥. C. & H.R. 

R. Co., 33d St. & Iith Ave., New York, and 
oe M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y¥ 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R.I 


THE FOX anne UNIVERSAL TRIMMER. 


Over 3600 in use. 





| @3A0uaWI 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Bowaro of Imitations, we will prosecute all Infringements. 

THE FOX MACHINE Co., 


$25 North Front Street, Grand Rapids, Mich. 
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PUNCHES 
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WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY «AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 

NEW YoRK 
PHILADELPHIA CHICACO 
ST PAUL 


BOSTON 
ST LOUIS 
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Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0. 


CLEVELAND TWIST DRILL CO, @yaseestey tenders, 
’ S FOR TAPS, DIES, PUNCHES, GHISELS 
aTEEL DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 |.AKE ST., CHICAGO. 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 
’ The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
. rings, caps, cases, blocks or die rings in or about the head, 
parate He sads and Dies Furnished. Write for descriptive 
circular and price list to 


: Capitol Mfg. Co., 125 to 137 Rees St., Chicago Il., U.S. A. 
- PEC CCTTTEVETE Agents for G reat Britain, C HARLES © HURC HILL & CO., 
7) eyed Ltd., 21 Cross Street, Finsbury, London, E. C., England. 


American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of pustomente 6 for 
Standard — 


Over 
48,000 
in Use. 















Flat Gauge 
JAS, A, TAYLOR & CO 


THEPECK Eoeeck Mt GCO 


Crescent Gauge. 








Castings for High Speed Steam Engine. 


CYLINDER 4 in. x 4% in. DROP PRE of CK 
T. Shriver & Co. Iron and Brass Founders, a Re N NE 
333 E. 56th St., N. Y. City. MINERS! Cs 
Sets of Casti for Engine illustrated al th Cast 
steel Shaft, ‘Connnsting Kod and Roe ie Shaft and. Brass heer fe DB) R @) Pp 
ings, boxed and shipped on receipt of .00. Three sheety ey iE. 
blue prints of working drawings, extra. rn 





FORGINGS 
Ital Plain Grading Machines, | 


Work and traverse in- 
4 SIZES. wf, stantly varied to any 
m, Speed between ex- 















STEVENS PATENT 
SPRING SCREW THREAD CALIPERS 


Leader, f°. 71. 
by mail, aid. 
3 dpeh, n, BAI neh, $0801 inch $1.) 
ols. for fine workmanship and 
one have no equal in the world. 
Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 












tremes. Re- 
Gauges, and Fine Machinists’ Tools. 
w puostoated catalogue ree to. au. versingpoints 
»- STEVEN RMS & TOOLCO. varied b 
- O. Box Bt Chicopee Falls, Mass. hand. Pivot 
table simultane- 
a d os 
ADJUSTABLE bot 
hand, has no alex 


: or screws on its 
end; easy to keep 
. ™ lean; is gradu- 
P ated in 4 degrees 
and ir in -ml in inches per foot. 


Manufacturers 
LANDIS BROS. 
ions, &c. Trade Marks, La- 


Waynesboro, Pa. 
p A TE N TS bels, &c., registered. 


J. NOTA McGILL, Attorne yeat-Law, 
ATLANTIC BUILDING, WASHINGTON, D. C, 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 


POWER 
PRESSES 


NEW IMPROVEMENTS, 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 
MATERIALS OF THE BEST. t 
Special Prices. Send for Circulars, 2 


Springfield Mach. Too! Co. ® 
SPRINGFIELD, OHIO. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 





for inventions procured 
Litigation, Searches, Opin. 








Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 








American Machinist containing 3 F ST. American Machinist containing 
them will | ad sent by mail to any address 96 F ULTON ST ’ them will be sent by mail to any address 
in the U.S in the U. S., Canada or Mexico, for $5.30, 


, Canada or Mexico, Na .65, 


or single copies, 5 cts. each, postpai NEW YORK. 


or single copies, 5 cts. each, postpaid. 








Miadietown, Corn. 
MANUFACTURERS OF 


~; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. ; 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, L’'d. 


BROOKLYN, N. Y. 


Manufacturers of 


HORIZONTAL BORING MILLS, 


Vertical and Two-Spindle Milling Machines, Boiler Makers’ 
Punches and Shears, Sheet Metal Tools of every kind. 











No, 19. - Adjustable 
Power Press. 


Our Horizontal Boring 
Mill is a specially valua- 
ble tool for Heavy Work, 
while also convenient for 
generalshop use. Holes 
may be bored parallel to 
each other without reset- 
ting. All movements of 
 Platen, and Head and 
- Tail Blocks, are by 
power. Boring Bar has 
automatic variable feed. 











Rofler Makers’ Shears. Horizontal Boring Mill. 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler, 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


THE CANTON STEAM PUMP CO., ©4320’ 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application. 


















2X eX 2/2 


1OX6XI2 =—_— 


THE Davioson STEAM PUMPS AND PUMPING See 
WARRANTED BEST MADE srrcizioxs 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 











U 
<— WN ELPHIA, 
ANN PHILADE, PENNA. 











Maslin’s Patent Steam Pump. 


Chea wd and Best Automatic Steam Vac- 
uum Handles DIRTY and GRIT- 
ye g LIQt IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as pare 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- <3 
poses, Send for Circulars. JoHN MASLIN & 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


i Sizes FROM $7T°$75 “\. 
AVENEL. ime! ; 
SS IRCULAR 


aX, nats 


SOLE MAKER 


E Gane CINNATL.O.© 




















** Excellent.”’ 


“ Efficacy 99.2 per cent.” 
(Michigan University.) (New Albany Laboratory.) 
Ranae 20 to 150 lbs. Lift 20 ft. Hot water supply, 115 


NBto 128 deg. 80 lbs. pressure. One Valve to operate. Auto- 
Bmatic and re-starting. 


**Phenomenal,” 


" es 99 1-2 per cent.” 


EASTERN DEPOT: 


DONEGAN & SWIFT,  PENBERTHY INJECTOR 60., 


11 Murray St., N. Y. DETROIT; MICH. 
t= Trial, 30 Days. Return if not satisfactory. 


sm BEST INJECTOR 
Kor Feedingal RUE'’S EJECTOR, 


Steam Boilers. 
Superior to all others for Rolsing 
and Forcing Water and 
other Liquids. 


in) | Boiler Washer and Testing Device. 
Uses Warm Water, avoiding in- 

jury and facilitating the Raising 

of Steam. 

RUE ™M’F'G Co., PHILA., PA. 

CATALOGUES FREE. 


MANUFRS., 





“LITTLE 
GIANT” 





EEBAAE 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Send for Catalogue and Prices. 


TANGE? = 
pO ACH as 


fated) & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY. S'S. BROOKLYN.NY. 


Root’s Tones Blast Retary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


NSRN he 168 & 165 

= 8, 8. TOWNS END, ben. het. l Washington St., 
COOKE & (0., Selling Agts.) ~~ NEW YORK. 
In Writing Please Mention This Paper. 


Endorsed by Practical Mechanics Everywhere. 











Belt Power Air Pump and 
Condenser. 


The CONOVER MFG, C0, 
CONSULTING 4 
> MECHANICAL ENGINEERS 


ae STREKT, 
YORK. 
No Air i 15 to 60 per cent 
fuel saved or equal amount of 
power games. us with same 
economy as enae 
Adapted to all kinds of En 
gines. Send for Circular. 


THE I XL. DRAWING STAND 


PATENTED: 
With or without board. 


The beet and most convenient Draw- 
g Table in the wor 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 


Send for Descriptive 


NEW YORK, N. Y. 
41 Dey Street. 





Fuel—Rapid veneration of Dry or Su 
tenanc e— Kase of Transportation and General & fliciency are among the advantages 
possessed by the “** Wharton-Harrison ’ 


furnished for any amount of power from 4 H.F 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


srheated Steam—Durability—Low Cost of Main 


’ form ot boiver. 
Pamphlet— Drawings, 7s ifications, and Estimates promptly 
up. 


PENNA. 
ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL, 
187 La Salle Street. 





THe Lowe Rouen, 


WITH ALL IMPROVEMENTS. 


Ey ep ER sy 





mE 





THE BEST TWENTY YEARS’ RECORD 
IN EVERY RESPECT OF 
ANY BOILER. 


Send for Description and Information on Boilers, 


THE BRIDGEPORT BOILER WORKS, 


BRIDCEPORT CONN. 





DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water. and return this 
water to the Boiler. thus effecting 
a large saving in fnel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 





St. Louis. Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





| Patent Stamped Brass Letters. 


The Best for Wood Patterns. 10 Sizes. 








| H. WHITE, 44 N. 4 St., Phila., Pa. 





THOS. H. DALLETT 


Manufacturers of 


ELECTRIC MOTORS 
Presses and other Machinery. 


ELECTRIC GENERATORS 


* Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


Spec c 
ved for driving 
Machine Tools, Cranes, Elevators, Pumps, 


& O0., 










ially adapt- is 


For instal- 
slation of 





SCROLL SAWS 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 
WILMINCTON, DEL., U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd. 


21 Cross Street, Finsbury, London, England. 











211 Bace &St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


os” 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“Reliable” Steam 


Trap. 
1888 Catalogue 
free on application. 


ROWE Gana 











equaled 
Stronger and 
for any 


STEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS. 
True to pattern, sound, solid, free from blow-holes and of un- 


WEIGHT. 


strength. 
more durable than iron forgings in any position or 
service whatever 


60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc.. 


for Locomotives. 
STEEL CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa, 





EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


BELLOWS 


Beam Micromete: 










Send for CATALOGUE to 


STANDARD TOOL C0., Athol, Mass. 








estat Chuck Uo, Former Oneida Steam ap Fi Oia I tl. Ch 


Manufacturers of al 


LA TH HA NDI) RR ILL 


1 kin 


Under Westcott’s Patent, 
—— “Capacity Little Giant Improved. 
No. Diameter. _ Holding Drills. 
00 inch. Oto \% inch, 
H° : | oen es 
2 34 « | Oter® « 
ta 4 i Oto 1in.,ex. strong. 
Nand for Hlustrated Catalogue, 8 |) Oto dig ingh 
64 0 to 2 








BOULER HEAD FLANGING Ta 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price wee Soares 


JACOB CLARK, Mir. 


Germantown, 
y Philadelphia, Pa, 





“THE HORTON LATHE GHUCK™ 


Mere than 800 Sizes and Styles. 


Comprising 


Universal Chucks, 

Independent 
Chucks, 

Combination Chucks, 


Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—OR— 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 










Waueena 


= a *) 

rae | 
e ) 

ya 
—— SO!ID BY ALLDEALERS 





me PATENT GEARED SCROLL CHUCK 

Lie WNEXCELLED FOR QUALITY, AND AS LOW /N PRICE 
AS ANY GEAREC CY1UCKS /N THE MARKET 
Made in NINE SIZES from 2 INCH to IS INCH jUSIVE.; 

SEND FOR MEW manufac 

TIWe CATAWOGUE THE CUSHMAN CHK p 


FART FORD, COMIN, oo 





CHUCKS 


Send for Cateagne and Dis- 
counts. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 


Pratt’s Patent Positive 
Driving Drill Chuck. 


Distinctive Feature. 

Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com- 
Y mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. 8. A 


*weereangi-f 

















STARRETT'S 


INE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 

L.S. STARRETT, Athol, Mass., u.s 


Lonpon AGentTs : ( has. C hurchill & Co., Limitec % 
21 Cross St., Finsbury, F. C. 























Ross Anti-Friction Bait Bearine Couiar. 


A new Patent Application of 
Bal ng, patented Dec. 2, 
1890, to Drill Presses, Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 9% per 
\ cons, of the friction overcome 

this Coviee. Full satisfac- 
ti on guaran mM 


JOSIAH ROSS, 

1448 to 
1469 
F) Niagara 
Street, 
Buffalo, 
N.Y. 










CEAR CUTTERS 


-—FOR— 


SPUR and BEVEL CEARS 


which can be sharpened and retain their form a 
specialty. Large stock for prompt shipping. 

Special work prompely attended to. Write for 
CIRCULARS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 


‘FRICTION CLUTCH PULLEYS 
| and CUT-OFF COUPLINGS. 


|THE WwooDcocK CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 






INDEPENDENT CHUCKS. 


(See Am. MAcuINIST, Nov. 5, 1887.) 

Before buying Chucks of this py write us for 
particulars of our latest improve ments. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics, 


THE D. E. WHITON MACHINE 60. , 


No. 56 OAK ST., NEW LONDON, CONN. 
S. A. SMITH, 23 S, Canal St., Chicago, Western Agt, 


PURE 
ALUMINUM. 


The Pittsburgh Reduction Co 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
purky to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 











The Moore & White Co,, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White’ 
Friction Clutches 


Cut-Off Couplings, 


Send for Circulars. 











= Au ENGRAVER ¢ ON NWOOD\y \4 
ANN’ st © -Newy YOR K- 


GRARLES Mur MURRAY < 








not keep Dixon’sAmeri- 

can Graphite Artists’ 

Pencils, send 16 cents 
(mention this paper) po you will receive samples 
worth double the money. 


IT 18 WORTH THE NOTING 


that Dixon’s Artists’ Pencils are recommended by 
leading members of the American Institute of 
Minin Macincers, | the National Academy of Design 
New York, the Woman’s Institute of Technic 

Design, New York, and thousands of practical 
people throughout the country. 


JOS. DIXON CRUCIBLE CO. 


JERSEY OITY, N. J. 


If your Stationer does |- 


— OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 








82 River Street, NEW HAVEN, CONN. 


LEIGHTON D svRAcUSE.NY 3 


ches 
MACHINISTS’ SCALES 


PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. 


Ef ores 
fel “hitb ti tis 








HUGO BILGRAM, 


440 N. 12th St., hila., Pa. 
Z Maker of all kinds Ds 


MACHINERY: 


Special facilities for Accurate 
Work, 







Bevel Gears cut ere 
ically Correct. 








, é 


as 





Hydraulic Riveter. 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 

JACKS, VALVES, 
PACKINGS, 

ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 208 & 210 E. 43d 8t., New York. 


FITTINGS, 
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COMPLETE 
DOUBLE BRACE, SELF-OILINC, ADJUSTABLE BALL AND SOCKET 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PA'TENT COMPRESSION COUPLING, 
W7e are in a position to fill all Orders Immediately. 


Address EDISON CENERAL ELECTRIC CO., Schenectady, N. Y. 


HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 





Engine Lathes, Pattern Makers’ 





Metal Planers, | Lathes, 
Upright Drills, Pattern Makers’ 
Shapers, Saw Tables, 
Milling Jig Saws, 

Machines, Buzz Planers, 


Screw Machines, | Steam Hammers, 


Gear Cutting 


Machines, 


| Helve Hammers, 
Bolt Cutters, 
| Bolt Headers, 








Boring Mills, 


Chucking Lathes Filather 26 Inch Planer. 


Nut Tappers 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 





GUIDE 
Pat.KEY-SEAT SETTING GAUGE 
PULLEYS PATENT UNIVERSAL SCREW-CUTTING CENTER 
FOR DEPTH ANGLE AND 





TWIST DRILL GAUGE 


Fine Machinists tools. E,. BOSTON, MASS. Send for LISTS 


Light Belts, 
JOHN ROYLE & SONS, 


PATERSON, N, 4. 


J:-WYKE XCO 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Srt., New York. 
A. R. KING MW’F’G COMPANY, > 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 





ugir CASTINGS arises. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGL CORRESPONDENCE INVITED. 








MULLERLATH 


fs 
ah mane al ! =. 
LEE — J ie 
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/ With New and Valuable Features, iy 


MADE ONLY BY THE 


BRADFORD MILL CO. | 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 
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O KEYS OR KEY SEATS! 








& CO., WILKES-BARRE, PA. 


Manuractureo BY W. H. NICHOLSON 
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ELODGE & DAVISER 

j MACHINE TOOL COM ; 

4 CINGINNAT I. 0. 


¥ 










BOSTON OFFICE, 
23 & 25 Purchase St. 


PHILADELPHIA 
OFFICE, 
19 N. Seventh St. 





Sole Agent for Great 
Britain, 
ALFRED HERBERT, 

Coventry, England. 


IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 
DESIGNED FOR EXTRA HEAVY DUTY. 


ENGINE LATHES, IRON PLANERS, RADIAL DRILLS, 

TURRET LATHES, IRON SHAPERS, DRILL PRESSES, 

PULLEY LATHES, MILLING MACHINES, BOILER MAKERS’ DRILLS, 
CHUCKING LATHES, SCREW MACHINES, POST DRILLS. 


THO LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


NEW YORE HOUSE, CHICAGO HOUSE, ST, LOUIS HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68 & 70S. Canal St. 823 .N. 2d St. Market & Water Sts. 

















— ] 


i ee = a 


wa 


General Design of Rear View of Iron Planer, showing Improved Device for holding Planer Bolts. 
All Planers reversed from both sides. 








(See Advertisement on page 20.) 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES - from 10 to 30 inches swing. 


d Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


Price $8 4 _ JRARKER’S 


IMPROVED 


















NO BELT. 2 CENTER GRINDING 
machize MACHINE. 
Guaranteed. Gumus Manufactured by 


7 We. BaRKER & Co. 
CINCINNATI, O. 


— [f————weerewemy SEND FOR 


CIRCULAR, 








| 3" IMMEDIATE DELIVERY. 


ona a Genes | rene. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 



















BARNES’ 


> NewFrictionDisk Drill 


FOR LIGHT WORK. 


Has these Great Advantages: The 
speed can be instantly changed 
4 from 0 to 1600 without stopping or 
¥ shifting belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


2 BY 24 TURN TABLE TURRET 








JONES & LAMSON MACHINE Co., 
Springfield, Vt., U.S. A. 


= 1114 LIBERTY STREET, - 





Manufacturers of and Dealers in 










L. W. POND MACHINE co. 
Tron Working Machinery. % “y 


PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 3 

MASS. 





Complete Universa! 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


Di, KEMPSMITH 
> Machine Too! Co, 


MILWAUEEE, WIS. 














KEY. SEATERS 


Portable and Stationary, 


Back-Cutting Attachment 
Key-Making Machines, 


Giant Key-Seater Co. 


EAST SAGINAW, MICH. 
April 25, 1891. We are very 














SHARP LF Goon WORK. 


THIS 
Universal Cutter 


AND 






> ' 

ec 

is Reamer Grinder 
os will grind all kinds of | 
of cutters and reamers |! 
=o up to8’” diam. without ! 
ou the use of special at- 
a tachments. 


Simple, Accurate, Rapid. 
Price, $150, 
Write for Catalogue. 
ADDRESS 


Ma -Cincinnati. Miling 
= Machine Co, 
‘CINCINNATI, O. 


FRISBIE FRICTION 
.|PULLEYS* CLUTCHES, 


THE D. FRISBIE CO., 


NEW YORE. 


CHAS. CHURCHILL & C0., Lid., AGENTS, 








HURLBUT’S 


om —] 
} - 
— 
co 
=z 
— 
co 
| —4 
s 








/ ting-off and 


Sizes 2”, 3,4”, 5”, 6” 


MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 


Chas. Churchill & 0o., Ltd 
Agents, 21 Cross St., London, 
- England. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


BOYNTON & PLUMMER, 


baton hoe MASS. 


‘eine Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00, Ltd, Agents, 
21 Cross St., Finsbury, London, England, 


Circular. 














7. 







3. 

Ba PRENTICE F BROS., 
23 Manufacturers of 
36 Lathes & Upright Drills. 


Lathes from 10 in. to ff 
20in. swin Largest Va- 
riety of Brilis manufac- 
tured in the world. 


Worcester, Mass. 


For Sale by CHAS. CHURCHILL & C0., Ltd. 
21 C 





P, BLAISDELL & CO., 












D. SAUNDERS’ SONS 


| MANUFACTURERS OF THE ORIGINAL 


TRADE . X. .. MARK, 


rr wri MY TRADI MACHINE. 






Beware of Imitations. 


None genuine without oup 2 
Trade-Mark and Name 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 

Shops, Carriage Works, 
&c,, &e. 
st standard of excellence 


D. L. LYON, bee, No. 1 Band Saw. 


THe BEGRER VERTICAL MILLER 


For bi | 
Speed Miling, 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


soe, Sheets frum 240 
FE to 10,000 revs. 





CINCINNATI, 
@ OHIO, U.S.A. 





Allofthe highes 
W. H. DOANE, Pres, 








mit Send for so aia. 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST., BOSTON. 





Pipe Cutting & Threading Machinery, 
FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS, 


66 CARDEN ST.,BRIDCEPORT, CONN, 














much ple ee ith it and a TURRET Manufac’ “sian of 
market, for gmat ATHES mi 
| Ge | React, SD) rors, | gga yA 
NEW SHOP. AMPLE ROOM. W. D. FINETOOL CONTRACT, 40th STREET, 
AND AND 


PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT. 





EASILY REACHED, 





HOBOKEN, N. J. 


MACHINE 
WORK. 


DAYS’ WORK. 


JOB, 


OR 


HUDSOX, 
HOBOKEN. 





‘Eclipse’ Hand Pipe- Cutting Machines. 
No. 1.—Powerful, inex- 
ensive, priabts tn construc- 
in. Cuts and screws pipes 
4 to 2-inch. Easily carried 
about. , aera 


“ECLIPSE” Nos 

These are 
eficitent 
machines ¢ 


2 and 3. 
» powerful and most 


for cutting 
“ large 

with which one man can 

ad b-inch pipe 





PIPES, 
easily cut off a water 
lag ar vd Si eeanalt ie 





It wil pay. you to write us fo 
, 


"PANCOAST & MAULE, 
paper.) Phi ‘ade ee 
o basil a Power Machin 











H.B, BROWN & CO., 


EAST HAMPTON, CT. 











4, 5 and 6 Ft. SWING. 


A ys i 


mere” ' 


‘ 


— 


H. BIC KFOR D, 
LAKE VILLAGE, N. H. 


on AND TURNING MILLS, 


THE UNITED STATES WAVY 


requires most thorough and impar- 
tial testing of all steam engineering 
the 
public will certainly be convinced 
that the MASON Reducing Valve 
presents superior qualities, when we 
inform them that it is recommended 
for use in the Navy Departiisses. 


devices. This being the case, 





THE MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & ALLSTATTER Co., 


? Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


READY FOR TMEDIATE DELIVERY. 


One Open Side Extension Planer. 


To plane 72’ wide by 60” high by 20’ long, with Four Heads and 
Supplemental Rolling Table. This Planer is from our latest patterns. 
Weight about 54,000 lbs. 


THE DETRICK & HARVEY MACHINE CoO. 


BALTIMORE, MD. 





HAMILTON, 
OHIO. 




















ee 


is Wit niet BAO a 


MMeMUFACTURERS og 























Special Milling Cutters, Reamers, 
DIES, TAPS, GEARS ° TO ORDER. 


GEAR CUTTING TO ORDER up p to 0 60 in. Diameter 
Adjustable Bladed Rehmers. 








Designers and Manufacturers of Special 
Machinery and Too! 


R. D. NUTTALL COMPANY, Allegheny, Pa. 





NEW PATENT 


CENTER 
RHYMER 


For Finding and Correcting 
the Center of 


SHAFTS, 
SPINDLES, 
CUDCEONS, ETC. 


James Hunter Machine Co., 
NORTH ADAMS, MASS. 


DEFIANCE MACHINE WORKS, 
DEFIANCE, O., U.S. A,, 


BUILDERS 


We Working: Machinery 












ERFECT 
ENCIL 






OF 






FOR 
HUB, SPOKE, 
WHEEL, 
BENDING, 
Pronounced by thousands the best machine, of WAGON 
THE DRAUCGHTMAN’S POINTER 
Makes both a round and chisel point. AND 
Makes a perfect point and never breaks the lead. CARRIAGE 
Art Dealers Gel it. F Sead for vecinn. ; MACHINERY. 
Sent prepaid to any responsible business house on trial 





for ten days, for 


$2.00. 
The Perfect Pencil Pointer Company 
105 Mipp_e Street, PoxrLanp, MArne. 


SEND FOR CaTa- 
LOGUE. 





Patent Spoke and Handle Lathe. 


BEMENT, MILES & C0., 


PHIL Pees PHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDG 

WORKS, ETC. 













THE HILLES & JONES CO., WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE —s L a Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road Shops, Locomotive and Car Builders, etc. 











‘'t- quatd Remco wn mg! an ; — Improved 
Huts A Jom snes i baa Boiler Plate 
t.. mel | , Planer, 





Eight Sizes, 








~ WIM t GORDON, 


Worcester, Mass. 


DROP FORGINGS. 


MACHINERY CO. 


CLEVELAND, 


ACME 
ACME saiT 1c Chak wcancie, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


PREMIUM, CINCINNATI CENTENNIAL. 















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1885. 









@ Yin. goin oin®50in Syings. = 
DNIVERSAL RADIAL DRILL CO., Cincinnati, 0. mw 


THE NORTON DRILLS.) RADIAL DRILLS 


: For Machine Shop Use. 
fay fF LIGHT. SENSITIVE ‘ Special Radials for Bridge Builders. 
Box’s Double Screw Hoist, 


600 Ibs. to 20 Fors 
n 



















1, 2,3, 4 or more Brindies, Sensi- 
tive or “Automatic Fee 

To drill from 0 to 1-2 {neh holes. 

The Latest and Best ; most con- 
venient, — and durable Drill 
on the mar! 

Have Balanced Spindles and Bal- 
anced Tab 


Capacity carried 
Stock. 
Full line of Cranes usu- 


track and trolley to > 


orm Tor Prices an and Lawes, ik phy Traveling and Jib 
Ph d Cut 

THE NORTON & JONES Pm on tga 

MachineToolWorks, Alfred Box & Co., 


PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


Front,Poplar & Canal sts., 
Philadelphia, Pa. 


ite 








SPRINGFIELD EMERY WHEEL MFG. CO., 
BRIDGEPORT, CONN. 


WRITE FOR 
CATALOGUE, 


TURRET LATHES 


ARE EXPENSIVE. 








13NYY9 3UIHddVS 





This can be applied at little expense. 


EFRASSE & CO., 
90-94 Park Row, New York. 


SAPPHIKE, GARNET & FLINT PAPER. 
@HICAGO BRANCH : 


70 SOUTH CANAL STREET. 








The Straight Line Centrifugal Separator of DRY CTt AN. 
was NO'T included in the test recently made at Simpson’ s Centrifugal 
Cornell University. A claim is made in another 


Separator and Trap. 


For Supping Clean and Dry Steam 
ngines, Dry Houses, etc. 


Journal that Separator BB showed the greatest 
efficiency due to corrugations of interior surfaces. : 
We not having shown our Separator in the above oe 
mentioned test, it might lead the general public to “a 
imagine we do not possess the best Separator, which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a competitive 
test where all Separators are represented. 


Place Separator as close to engine 
as possible, the steam joking aspiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require ; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt 8t., N. Y. 


I respectfully request interested ties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 
NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


0 Se ae ee 25 to 1,000 H. P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 

constructed for heavy and contmuous duty at medium 
or high rotative speeds. Highest attainable Economy 
= in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
. ~ = = Steam Engine Construction and performance, free by 
— : a mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
LES IGENTS - 10 TELEPHONE BUILDING.) N. W. ROBINSON, 154 Washington St., Chicago, Il), 
Sh W. L. ‘SIMPSON, 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia 


“OTTO” GAS ENGINE WorKS.| GAS @GASOLINE ENGINES 


SCHLEICHER, SCHUMM & CO., i 
88d & Walnut Streets, 151 Monroe Street, STATIONARY and wae a ae 


Philadelphia. Chicago. Giants in Strength. 
New York Agency,18 Vesey St. \ Expense one cent an 


35,000 SOLD. hour per horse power 


and requires but little 
attention torun my oe 
Many New Improvement 
FOR USE WITH 


Every Engine 
COAL GAS, 
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itera 
OF IMPROVED 








CORLISS STEAM ENGINES (igs 








VARIETy~ 
In FULL SY 


[omecere Pants 





TonTRACTS 
TAKEN FOR 


Eclipse Corliss Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING | - 
MACHINERY. ¢ 


Send for Special Circular. 





FHI COMPANY Builders, 


WAYNESBORO, PA. 











wy GENUINE “CORLISS.” 








NOISESLESS 














Guaranteca Full 
de ulars free by mail 
fention this paper. 
GASOLINE ENGINE 00. Cincinnati, 0. 
GAS & GASOLINE ENGIN incinnati 
NATURAL GAS, 
PRODUCER GAS, The Almond Coupling 
t 
OR GASOLINE, ANEW fence 
~ COMBINED fp fevel gears. belts and 
“OTTO” GAS ENGINES AND PUMPS T. R, ALMOND, MFR., 
Consume 25 to 75 Per Cent. Less Gas than ANY ra . 83 and 85 Washington Street, 
other Gas Engine doing the same work. BROOKLYN, N. ¥. 
Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
requ by any otherengine. Send for Illustrated Circular 
HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 
If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 
eatan's BTHE MORTON “cr 











Key-Way a. is the only ma- 
e on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key -maker is a 
wonderful attachment, making 
keys faster than a man can cut 
© the steel for it. The Key- 
i) way Cutter does a piece of 
work in fifteen minutes 
which requires my man 
seven hours to accomplish 
y hand.” We build machines with stroke varying from six 
itches 0 to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly "of RoMEO, MICH. 





“an wT 
syPRocess BNA. 
ACUSE. 


SOUTHWARK — u WAGHINE C0., PHILADELPHIA, PA. 





PORTER-ALLEN AUTOMATIC ENGINE, 
Reversing Engines, 
Accumulators, 


Hydraulic Cranes, 


Blowing Engines, 
Boilers, Tanks, etc. 


Centrifugal Pumps, 


JOxers 


ey Danowo 0 —PROSPECTING. 
flew, PAND FRICTION 









Engines: 


DRILLS 











MACHINE TOOLS 


IN STOCK. 


New Pattern Upright, Boring and Turning Mill, 38 in. swing. 
New Pattern Radial Drill, dril'!s to center of 78 in., auto. feed 
New Pattern Universal and Standard Milling Machines. 
New Pattern Crank Motion, 15 in. Adjustable Stroke Shaper. 
New Pattern Geared Shaper, 24 in. Stroke, complete. 


STRICTLY NOISELESS AND MORE 
DURABLE THAN STEEL. 
Patentees and Sole Manufacturers 
THE NEW YT ROCESS ag HIDE co... 

CUSE, N. Y., U. & A. 




























Will Save its Cost in Oil 
alone Several Times 
per Annum. 


Profiling Machine, 2 spindle. good order, cheap. 
Bradley Steam Hammer, 800 Ib., single fr: ny good order. 
Bradley Helve Hammer, 40 Ib., bd hand ood order. 


A POSITIVE FORCE ewe D with the 
most PERFECT REGULATION and 

GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machine Works 
equally well in every possi le position. 


Lackawanna Lubricating Co. 


41 Coal Exchange, Scranton, Pa. 


J. J. McCABE, 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. 





NEW YORK. 





K ngine Lathe, 38 in.x16 ft., Perkins, heavy. 
$2 in.x18 ft., Standard. 
30 in.x12 ft., Fitchburg. 
- ” 28 in.x16 tt. Standard. 
KEUFFEL & ESSER CO., NEW YORK. * “2 in.x12 ft New Haven, 2d hand, cheap 
* 24 in.xl2 ft Fitchburg. 
Sache a.ue Print Paper. “94 in.x12-14 ft Standard. 
_ ‘ “21 in.x10 ft., Perkins, 1 9-16 in. hole. 
Sack is rH CHEAPEST, MO WASTE NO FAILURES. “ 20 in.x12-14 ft., Standard. 
Sachi sad * 18 in.x8 ft., Fitchburg. 
MAKES THE BEST AND MOST PERMANENT PRI 
bing “ « 18 in. x6-8-10 ft., Hendey, Piain & Taper Att. 
KEEPS LONOEST AND GIVES THE MOST PERMANENT Paina, « id 16 in x6-8. 10 ., ad “ “ 
Packie wen wasven ano ORIED 18 STRONGER THAN 17 Was BEFORE. a “* 16 in.x6 8 10 ft., Fitchburg, Plain & Taper 
ae: sh ape: eS Atts. Compound Rests. 
EEPOREND ane chen, emacinel aommntnen Caine? iaione oo e “ 15 in.x6 ft., Prentice, Compound Rest. 
We ctnive that Eielids ta the cheapest, for the reasons stated above « “ 14 in x6 ft., Fitchburg, Plain & Taper. 
Sampies, Price Lists Gnd information cheerfully furniemed Photo Printing fer the Trade. . 7 13 in.x6 ft.. Ames, Screw and Friction 
Feeds, Hollow Spindle, 7-8 
in. hole, special low price. 
Planer, 2% in.xé6 ft., Powell modern, Al order. 
“24 in.x5 ft., Walters, good order, cheap. 
sad % in.x6 ft., Fitchburg, latest pattern. 
24 in.x7 ft., New Haven, 2d hand, cheap. 
36 in x12 ft., Powell, heavy pattern 
LACKAWANNA 76 in. (widened from 54 in.) x 54 in x25 ft.,2 belts, 2d 
hand, good order, price low. Betts make. 
Drills, = 21-25-28 and $2 in. Prentice. 
GREASE CUP Trav. Head, 14 in. F itchburg, new. 
Shapers, 15 in Friction, Hendey good order. 


Screw Machine, No. 1, wire fee d, Brown & Sharpe, ooed order 


Bement, heavy pattern, large size Punch and shear “ee 


SAVES ALSO IN LABOR AND COST machine, 2d hand, good order 
OF COTTON-WASTE, PREVENTS 
DEIPPING AND SPATTEBING. Send for Complete Sept. List. Just Out. 


68 Cortlandt Street, 





PHILADELPHIA CORLISS ENGINES. 


Catalogues Mailed on Application. 
Superior 
Design, 
Workmanship 
and Finish. 


Non- 
Condensing. 


Condensing. 


Triple 
and Quadruple 


Expansion. Best Material. 


HIGHEST 
EFPICIENCY 
GUARANTEED. 


PHILADELPHIA ENGINEERING WORKS, 


LIMITED, 
Miftiin and Meadow Sts., PHILADELPHIA, PA. 


Corliss 
Engines 


of the highest type and ir 
all sizes are made by 
THE 


Horizontal 
Vertical. 


or 



















THE TWISS impaeves AUTOMATIC ENGINE 
With LIBERATING Vaive Gear, 
q Manufactured by 
tp NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN. 
Send for price before pur- 
chasing elsewhere. 










Lane & Bop.ey Co., 





BORING & TURNING MILLS 
TURRET MACHINES, 


ATHE 








CINCINNATI, O. 








AS BUILT BY 
TITE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 





Worcester, Mass 
89 Manufacturers of 


W.C. YOUNG & C 


In 





Bripcerort MacuHine Toot Works, 


E.PButtarp.Propr. Briocerort.Conn. 





Is superior in DESIGN, FINISH and WORKMANSHIP, 
REGULATION and ECONOMY it has no equal. Buiit with new 
tools, from new patterns and after long experience, it should 
and D .E»s mark the latest step in steam engin ering 





Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, 


No. 2 UNIVERSAL GRINDING MICHINE IMP. 


Represents in its aa and in 
its refinements, the experience of a 
dozen years in the manufacture of 
Universal Grinding Machines. It 
satisfies the advanced requirements 
of the art of grinding. Distance 
between centers, 30 inches. Weight 
4,000 lbs. Graduations of cross- 
feed read, in diameter of work, to 
.0005 inch. 


Ss. A. SMITH, 
Western Representative, 


23 So. CANAL ST., CHICAGO, ILL. 


ES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE + OOLS. 
SCREW MACHINES. 


For making all kinds of Set 
Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 
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No. 8 SCREW MACHINE. 





Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURGH, 
13@ & 138 LIBERTY ST. 705 ARCH ST. PHENIX BLOG. LEWIS BLOCK 








PHILA.BOSTON 


The Original Unvuleanized Packing 
CALLED THE STANDARD 


Accept no packing as JENKINS PACKING unless 
stamped with our ** Trade Mark.” 


JENKINS BROS. +i*, 
THE LODGE & DAVIS MACHINE TOOL CO., ce 


ENGINE LATHES, 14 to 88 inch Swing. 








RAO 


VENKINE 


MARK 


ethane 
ENKING 


MARK 


JENKINS STANDARD PACK 


TRADE 


TENKINS > 
Hy slo ll 


—As it isthe Packing by which ahi 
others are compared. 


JENKINS 


71 JOHN STRE 

105 MILK STRE ner, ROSTON. 

21 ry ye FIFTH Sr., PHILA 
CANAL ST., ‘CHICAGO. 








: 


GEO. W. FIFIELD. 











Philadelphia Office, 19 N. Seventh Street, Philadelphia, Pa, 


Pittsburgh House, Cor. Markt. & Water Sts., Pittsb'gh, Pa. 
Boston Office, 23 and 25 Purchase Street, Boston, Mass. 
Western. House, 68 & 70 S. Canal Street, Chicago, Ill. 


Eastern House, 64 Cortlandt Street, N. Y. City. 





General Design of 24, 27 and 30-inch 
With Taper Attachments. No extra Charge. 
MACHINE SHOP OUTFITS. 


STANDARD ENGINE LATHES. 
Write for large cuts with full descriptions. 
tt?" See Advertisement on Page 16. 


THE PRATT & WHITNEY CoO., 


HARTFORD, CONN. 


manuracture LATHES «venous tie 


AND OF THE FOLLOWING KINDS: 
Hand, Engine for Turning and Screw Cutting, Cutting Off, 
BE Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 











wr Price LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO, Hartford, Conn 














Belt Clamps, Machinists’ Tools, 
Bight Sizes, Sewing Machine 
Bight Inch Shuttles 
Thirty-Six Inch. ps Bobbins. 
DROP-FORGINGS OF EVERY DESCRIPTION. 


London House: CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C., England. 


ype Mastin Tools| MANNING, MARWELL & MOORE, 
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J. M. ALLEN, Presmenr. 
Wo. B. FRANKLIN, 
F. B. ALLEN, SEconp VICE-PRESIDENT. 
J. B. 


, Key Sang Machines 
t and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


By New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
Tools or Supplies. 

W. P. DAVIS, 


Rochester, N. Y. 


VICE-PRESIDENT. 


PIERCE, SECRETARY & TREASURER. 





GRANTS [GEAR] WHEELS [and |IGEARI CUTTING) 
jof every | kind] and |ail [sizes [ready [made for} 














OUR I.INE OF E*LAIN MCILLING MACHINES. 


No. 4% 


Rack or Screw Feed, 
Geared or Plain. 





THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY and MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) _ NEW YORK; 










DLANERS. SPUR GEARED 


SPIRAL GEARED. 
The G. A. GRAY CO.. 


| 479 Sycamore St., CINCINNATI, 0. 





















27” x 27" x 8 Planer. 


20” x 6’ Chucking Lathe, | 16” 6” Engine Lathe. 
WSHENDEY MACHINE @O. lorrINGTON-CoNN: 


CHINE TOOLS. &<3%accou. 


- J.M.CARPENTER 





26” Pillar Shaper. 





Manurac U8" OF 
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—of— 


APS & DIE 
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PAWTUCKET.R.I. 











